
NOAA NATIONAL STATUS & TRENDS 



MUSSEL WATCH PROGRAM 

An Assessment of Two Decades of Contaminant 
Monitoring in the Nation's Coastal Zone 




\ 



4P 





Mentionoftradenamesorcommercialproductsdoesnotconstituteendorsementorrec^ 
use by the United States government. 



An Assessment of Two Decades of 
Contaminant Monitoring in the 
Nation's Coastal Zone 



Citation for this Report 

Kimbrough,K.L,W.EJohnson,G.G.Lauenstein,J.D.ChristensenandD.A.Apeti.2008.An Assessment 
ofTwoDecadesofContaminantMonitoringintheNation A sCoastalZone.SilverSpring,MD.NOAATechnical 
Memorandum NOS NCCOS 74. 105 pp. 



K. L Kimbrough, W. E. Johnson, G. G. Lauenstein, J. D. Christensen and D. A. Apeti. 

National Oceanic and Atmospheric Administration 

National Ocean Service 

National Centers for Coastal Ocean Science 

Center for Coastal Monitoring and Assessment 

1305 East-West Highway 

Silver Spring, Maryland 2091 




al Status & Trend 



National Status & Trends | Mussel Watch Report 



hRe 




ades of 



An Assessment of Two Decades of Contaminant Monitoring in the Nation's Coastal Zone 



Director's Summary 

It is with great pleasure that I welcome you to the National Status &Trends Program's"Mussel Watch: An 
AssessmentofTwoDecadesofContaminantMonitoringintheNation'sCoastalZone/'Basedupononeofthe 
NationalOceanicandAtmosphericAdministrationCNOAAJfoundationaldataset^andoneofthenation'slongest 
runningecosystemmonitoringprograms,thisreportisthefirstinwhatwillbecomeaseriesofroutineupdates. 
TheNationalStatusandTrendsProgramispartofNOAA'smandatecalledforbyCongressundertheNational 
Coastal Monitoring ActandisacrucialcomponentofNOAA'smission.MusselWatchisbutoneofthemany 
scientificactivitiesundertakenbyNOAA'sNationalOceanServiceanditsNationalCentersforCoastalOcean 
SciencelNCCOSJ.NCCOS'missionistoprovidecoastalmanagerswithscientificinformationandtoolsneeded 
tobalancesociety'senvironmentaUociaUndeconomicgoal^andthisreporttakesasignificantstepinthat 
directionbyprovidingaclearandconcisesummaryofcoastalcontaminationlevelsoverthepast20years.The 
reportexaminestheimpactsofregulatingcontaminantsontheirpresence^istributionandlevelsinourcoastal 
andGreatLakeswaters,aswellasotherintriguinginterpretationsofwhythelevelsarewhattheyaretoday. 

Nationalscaleassessmentssuchasthisareofimmensevalue^uttheyarerareintheecologicalworld.They 
provideasciencebasedapproachtohighlightand quantify connectivitythatisotherwiselostina local or 
regionalstudyalone.AscanbeseenwithmercurycontaminationintheUScoastalzone^hathappensinone 
regioncanaffectlocalitiesthousandsofmilesaway.Linkinglocalities,regionsandecosystemstogetherisan 
importantandnecessarypartofsolvingenvironmentalproblemsThelong-termdatacollections(monitoring) 
necessaryforassessmentsareexpensiveanddifficulttosustain.Thesekindsoflong-term^atacollectionsare 
notthekindofglamorou^short-termitemsthatgainmuchofsociety'severydayattention.Butthebenefitsof 
havingthesetypesofdataoverthelong-termfaroutweighthecostsofcontinuingthem.Withoutthesedata^he 
kinds of scientifically based assessments presented in this report are not even possible. 

NCCOS performs a wide range of coastal and Great Lakes characterization activities, including coral reef 
ecosystemassessmentsjanduseimpactassessmentsoncoastalresourcesintheformofanannualoxygen 
depletedareardeadzone^forecastandharmfulalgalbloomlHABJdetectionandforecast^amongmany 
others.Thisimpressiverangeofscientificendeavorismadepossiblethroughaworld-classstaffofscientiststhat 
workinlaboratoriesandofficesthroughouttheUnitedStatesJncludinginMaryland^orthandSouthCarolina, 
AlaskaandHawaiUndthroughitsstrengthinpartnershipwithotherFederaLStateJerritoriaLAcademicJribal 
andnon-governmentalorganization^andwithprivatesectorpartnerstheworldover.Thiscollectivebodyof 
workisintendedtoprovideabasisforsoundcoastalmanagement.Byprovidingrelevantandtimelyinformation 
andcreativeapproachesforexaminingecologicalissues,westrengthenthelinkagebetweensoundscienceand 
managementByusingNCCOS'scientificinformationandtool^managerscanbalancetheimpactsofecosystem 
stressorswithsocialandeconomicgoals.NCCOSiscommittedtoimplementingthisvisionbyprovidingworld- 
classsciencethatiscredible^relevantandtimely.TheMusselWatchProgramiscentraltothisvision^andwe 
standcommittedtocontinuingthisimportantactivityforyearstocome.lhopeyoufindtheinformationprovided 
hereintobebothenlighteningandusefuUndwelcomeyourcommentsonthefirsteverNationalStatus&Trends 
Program summary of coastal contamination. 

Gary Matlock, Ph.D. 

Director 

National Center for Coastal Ocean Science 
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Executive Summary 

Information found in this report covers theyears 1986 through 2005 
Mussel Watch began monitoring a suite of trace metals and organic 
contaminants such as DDT, PCBs and PAHs.Through time additional 
chemicals were added, and today approximately 140 analytes are 
monitored.TheMusselWatchProgramisthelongestrunningestuarine 
andcoastalpollutantmonitoringeffortconductedintheUnitedStatesthat 
isnationalinscopeeachyear.Hundredsofscientificjournalarticlesand 
technicalreportsbasedonMusselWatchdatahavebeenwritten;however, 
thisreportisthefirstthatpresentslocal,regionalandnationalfindings 
across all years in a Quick Reference format, suitable for use by policy 
makers, scientists, resource managers and the general public. 

Pollutionoftenstartsatthelocalscalewherehighconcentrationspointto 
aspecificsourceofcontamination,yetsomecontaminantssuchasPCBs 
are atmospherically transported across regional and national scales, 
resultingincontaminationfarfromtheirorigin.Findingspresentedhere 
showed few national trends for trace metals and decreasing trends 
for most organic contaminants; however, a wide variety of trends, 
both increasing and decreasing, emerge at regional and local levels. 
For most organic contaminants, trends have resulted from state and 
federalregulation.Thehighestconcentrationsforbothmetalandorganic 
contaminants are found near urban and industrial areas. 

Inadditiontomonitoringthroughoutthenation'scoastalshoresandGreat 

Lakes,MusselWatchsamplesarestoredinaspecimenbanksothattrends 

canbedeterminedretrospectivelyfornewandemergingcontaminantsof 

concern. Forexample,thereisheightenedawarenessofagroup 

of flame retardants that are finding their way into the marine 

environment.Thesecompounds,knownaspolybrominated 

^ diphenylethers(PBDEs),arenowbeingstudiedusinghistoric 

samples from the specimen bankand current samples to 

^ determine their spatial distribution. We will continue to 

l usethiskindofinvestigationtoassessnewcontaminant 

r threats. 

Wehopeyoufindthisdocumenttobevaluable,andthat 
youcontinuetolooktowardstheMusselWatchProgram 
forinformationontheconditionofyourcoastal waters. 



Report Description 

This report is designed to present 
background information, results 
and data interpretations in a clear 
and concise format. The results 
includeaguidewiththeinformation 
needed to interpret the maps and 
graphs.Appendix2summarizesthe 
information for each site by state. 



Gunnar G. Lauenstein, Ph.D., Mussel Watch Program Manager 
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N)AA'sMusselWatchProgramwasdesignedtomonitorthestatus 
indtrendsof chemical contamination of U.S.coastal waters, 
ncludingtheGreatLakes.TheProgrambeganin1986andisone 
ofthelongestrunning,continuouscoastalmonitoringprogramsthatis 
nationalinscope.TheProgramisbasedonyearlycollectionandanalysis 
ofoystersandmussels.Thesebivalvesaresessileorganismsthatfilter 
andaccumulateparticlesfromwater;thus,measuringcontaminant 
levelsintheirtissueisagoodindicatoroflocalcontamination. Mussel 
Watchdataareusefulforcharacterizingtheenvironmentalimpactof 
newandemergingcontaminants,extremeevents(hurricanesandoil 
spills),andforassessingtheeffectivenessoflegislation,management 
decisions and remediation of coastal contamination levels. 

NOAAestablishedMusselWatchinresponsetoalegislativemandate 
under Section 202 ofTitle II of the Marine Protection, Research and 
SanctuariesAct(MPRSA)(33USC1442) / whichcalledontheSecretary 
ofCommerceto^mongotheractivitiesjnitiateacontinuousmonitoring 
program // toassessthehealthofthemarineenvironment / including 
monitoring of contaminant levels in biota, sedimentand the water 
column." As part of the NOAA Authorization Act of 1992 / theoverall 
approachandactivitiesofNOAA'sNationalStatusandTrendsProgram 
(NS8J)JncludingMusselWatch,werecodifiedunderprovisionsofthe 
National Coastal Monitoring Act (Title V of the MPRSA). 

In 1 986, the inaugural year of the Mussel Watch Program, 1 45 sites 

were sampled. Today, Mussel Watch is comprised of nearly 300 

monitoringsite^wheremorethanMOchemicalcontaminant^chosen 

throughconsultationwithexpertsandscientistsfromacademiaand 

government,aremeasured.Manyofthesecontaminantsarelistedas 

EnvironmentalProtectionAgency(EPA)PriorityPollutants(Keithand 

Teillard, 1 979). Legislation has been passed to regulate most of the 

Program Goal 

Tosupportecosystem-basedmanagementthrough 
an integrated nationwideprogramofenvironmental 
monitoring,assessmentandresearchtodescribethe 
statusandtrendsofournation'sestuariesandcoasts. 



Background 

Highlight 

ManymusselWatchsitesarecoincidentwiththe1976- 
1 978 EPA Mussel Watch sites. 

Programstaffconsultedwithstateofficials,academic 
professionalsandotherswhensiteswereestablished. 

ManysitesarelocatedinornearNOAA-managedareas 
(NationalEstuarineResearchReserves,NationalMarine 
Sanctuaries). 

Siteswereselected in shellfish beds largeenoughfor 
repeated sampling. 

Samples are only collected from natural substrates, 
caged mussels are not used. 

Municipal sewage outfalls or industrial effluentsare 
generally avoided when sites are established. 



organiccontaminantsanalyzedbytheMusselWatch Program. Most 
are toxictoaquaticorganisms,andsomeare taken upand stored in 
animaltissueswiththepotentialtobetransferredthroughfoodchains 
to humans. 

This first ever national summary brings together twenty years of 
MusselWatchdataoncontaminantlevelsinmusselsandoysters,and 
isintendedforusebyresourcemanagers,policymakers,legislators 
andconcernedcitizens.Thisreportcomparesthestatusand trends 
ofchemicalconcentrationsatthenationalleveltothosefoundlocally 
orregionally.lncaseswherenohumanconsumptionguidelinesare 
availablefor shellfish, comparisonscan be used to determine if the 
concentrations are high relative to the rest of the nation. 

Moredetailedinformationcanbeaccessedat http://NSandT.noaa. 
gov. 
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jsselsand oysters are widely distributed along thecoasts, 

linimizingtheproblemsinherentincomparingdatafrom 

wkedlydifferentandmobilespecies,andmakingthem 
betterintegratorsofcontaminantsinagivenarea(Berneretal.,1976; 
Farringtonetal., 1980; Farrington, 1983; andTripp and Farrington, 
1984).Theyaregoodsurrogatesformonitoringenvironmentalquality 
because contaminant levels in their tissue respond to changes in 
ambientenvironmentallevelsandaccumulatewithlittlemetabolic 
transformation (Roesijadi et al., 1984; Sericano, 1993). 

Mussel Watch sites were selected to represent large coastal areas 
thatcanbeusedtoconstructanationwideassessment.Sitesselected 
formonitoringaregenerallylOtolOOkmapartalongtheentireU.S. 
coastline,includingtheGreatLakes,PuertoRicoandHawaii.Where 
possible, sites were selected tocoincide with historical mussel and 
oystermonitoringlocationsfromotherprograms,suchasthell.S.EPA's 
MusselWatchsitesthatweresampledfrom1976to1978(Goldberget 
al. / 1983) / andtocomplementsitessampledthroughstateprograms / 
such as the California Mussel Watch Program (Martin, 1 985). 

Because one single species of mussel or oyster is not common 
to all coastal regions, a variety of species are collected to gain a 
national perspective.Atargetspeciesisidentifiedforeachsitebased 
on abundance and ease of collection. Mussels (Mytilus species) 
are collected from the North Atlantic and Pacific coasts, oysters 
(Crassostreawrg/n/caJfromthemid-AtlanticCDelawareBayJsouthward 
andalongtheGulfCoast,andzebramussels(Dre/ssenaspec/es),an 
invasivespecies,arecollectedfromsitesintheGreatl_akes(Figure1; 
Table 1; Appendix 2). 

In spite of the number of sites for a coastline as large as that of 
the U.S., relativelyfew species are required to determinea national 
contaminantperspective.Fororganiccontaminantsitispossibleto 
compareacrossallsitesbecauseMusselWatchspecieshaveasimilar 
abilitytobioaccumulatecontaminants.Fortracemetalsthereareclear 
differencesinbioaccumulationabilitiesbetweencoastalmusselsand 
oysters.Oystershaveagreateraffinityforzinc,copperandsilverwhile 
mussels are better able to accumulate lead and chromium. 

Table 1 . Musselandoysterspeciesusedtoassessnationalcoastalcontamination. 



Program at a Glance 

• Approximately 300 active monitoring sites in the 
continental U.S., Alaska, Puerto Rico and Hawaii. 

• Stations 1 to 1 00 km apart along the entire U.S. 
coastline. 

• Approximately 140 contaminants monitored in 
resident bivalve populations 
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Region 


Number of Sites* 


Northeast, Southwest, 
Northwest and Alaska 


108 


Southeast and Gulf of 
Mexico 


105 


Great Lakes 


23 



Target Species 

Mytilus edulis, 
Mytilus californianus, 
Mytilus galloprovincialis 
and Mytilus trossulus 

Crassostrea virginica 

Dreissena polymorpha 
and Dreissena bugensis 



Name Used in this Report 
Mussels 



Oysters 
Zebra Mussels 



* A subset of sites were used in this report. 
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Figure 1 . D\str\but\onofoysters(Crassostreavirginica) f \r\usse\s(Mytilus 
spec/es),andzebramussels(Dre/ssenaspec/es)collectedand 
measured as part of the Mussel Watch Program. 



O Mussels (Mytilus species) 

O Oysters (Crassostrea virginica) 

# Zebra Mussels (Dreissena species) 



Theoystersandmusselsanalyzedarecollectedbyhandordredged 
from intertidal to shallowsubtidal zones, brushed clean, packed in 
icedcontainersandshippedtoanalyticallaboratorieswithintwodays 
ofcollection.Samplecollectionprotocolsaredescribed in detail in 
McDonaldetal.,(2006),Lauensteinetal.,(1997),andLauensteinand 
CantilloCIQQBa-dandlQQSJ.Samplepreparatioaextractiontechniques 
andanalyticalmethodsaretoovoluminoustoreportinthisdocument. 
DetailedanalyticalmethodsusedbytheMusselWatchProgramare 
available(KimbroughandLauenstein,2006;Kimbroughetal.,2006) 
online at http://NSandT.noaa.gov. 



Alongwithpartnerlaboratories,samplingandanalyticalmethodsfor 

monitoring chemicalsin oysters, musselsand sediment have been 

developed. The Mussel Watch Program uses a performance based 

qualityassurance(QA)processtoensuredataquality.Thisefforthas 

beeninoperationsince1985andisdesignedtodocumentsampling 

protocol^analyticalproceduresandlaboratoryperformance.Analytical 

laboratories used by the Mussel Watch Program are required to 

participateinexerciseswithassistancefromtheNationallnstituteof 

StandardsandTechnology(NIST)andtheNationalResearchCouncilof 

Canada(NRC)toensuredataarecomparableinaccuracyandprecision 

(Willie, 2000; Schantz et al., 2000). 
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Contaminants 



The Mussel Watch Program monitors approximately 1 40 
contaminantsincludingbothmetalsandorganiccompounds. 
A subset of this broad suite of contaminants was chosen for 
presentation inthisreport,drawingfromcompoundsthathavethe 
greatestgeographicandtemporalextent,andcontemporaryrelevance. 
Eightmetals(Table2) / representing35%ofallmetalsevaluatedbythe 
MusselWatchProgram,and61uniqueorganiccontaminantsaggregated 
intoeightchemicalclassesare reported here(Table3;Appendix2). 



Table 2. Metals measured in the Mussel Watch 
Program. Those in bold type are included in this 
reportbecauseoftheirspatialandtemporalextent 
of coverage and relevance. 



Symbol 


Element 




Al 


Aluminum 




Sb 


Antimony 




As 


Arsenic 




Cd 


Cadmium 




Cr 


Chromium 




Cu 


Copper 




Fe 


Iron 




Pb 


Lead 




Mn 


Manganese 




Hg 


Mercury 




Ni 


Nickel 




Se 


Selenium 




Si 


Silicon 




Ag 


Silver 




Tl 


Thallium 




Sn 


Tin 




Zn 


Zinc 





* For simplicity, the term metal is used without distinction 
between the true metals and metalloids (elements with metal- 
like properties, e.g., antimony, arsenic and silicon). 



Metals 

Metalsoccurnaturallyintheenvironment,buthumanuseof metals, 

particularlysincetheindustrialage,hasresultedinexcessivereleases. 

Howmetalsare released intotheenvironment is most important in 

determiningdistributionandconcentration.Anthropogenicsourcesof 

metalsincludefossilfuelandwasteburning,miningandoreprocessing, 

chemical production, and agriculture. These sources are largely 

responsiblefortheelevatedenvironmentalconcentrationsobserved 

incoastalwaters.Transportofmetalstocoastalandestuarinewater 

occursprimarilyfromrunoffandatmosphericdeposition.Therelative 

contributionfromeachmechanismvariesbymetal,proximitytosources, 

andchemicalphase(dissolvedorparticulate-bound).Metalscanexist 

intheenvironmentinseveralformsofvaryingtoxicity.Theanalytical 

methods used by the Mussel Watch Program do not distinguish 

betweenthesevariousforms,butinsteadreportvaluesastotal metal 

(aggregation of all species of a metal). 

Wehavechosentopresentasubsetofthestatusandtrendsfortrace 
metalsinthisreport.Therearetwoprincipalreasonsforthis,1)several 
of these elements are considered to be abundant "earth metals" 
and 2) thecurrentstateofscienceand associated methodsare less 
certainofguaranteeingaccurateandprecisequantitationofseveral 
metals.Chromium(Cr), Antimony (Sb), Silver (Ag)andThallium(TI) 
canbecountedamongthosedifficulttoquantify.MoreoverJhalliumis 
generallyfoundinsuchlowconcentrationsthatourabilitytodetectits 
mere presenceisrestricted. Aluminum (AI),lron(Fe),Silicon(Si)and 
Manganese(Mn)areallabundantearthmetals.Assuch,theoverriding 
signalforthesechemicalstendstobeadirectcorrelationtolocalearth 
crustal composition. 




Organics 

Organicchemicalsreportedherearemostlymanufacturedandreleased 
totheenvironmenteitherintentionally(e.g.,pesticides)orthrough 
manufacturing ordisposalprocesses,such as PCBs.Others,such as 
PAHs,occurbothnaturallyandasaresultofhumanactivities.Someof 



thechemicalspresentedhereareindustrialbyproductsandrepresent 
majorcomponentsofothermanufacturedchemicals.Anexampleofthis 
isthepesticidedieldrin,whichitselfisapesticidebutalsoadegradation 
product of aldrin. 



Table 3. Organiccontaminantclassessummarizedinthisreport.Acompletelistoftheorganiccontaminants 
monitored by the Mussel Watch Program is available online at http://NSandT.noaa.gov. 



Compound class 

PCB*(Sumof18PCBs) 
Polychlorinated biphenyls 



PAH** 

Polycyclic aromatic hydrocarbons 

(Sumof 1 9parentPAHcompoundsplus1 9groups 

of alkylated PAHs) 



DDT (Sum of 6 compounds) 

Butyltin (Sum of 3 compounds) 
Chlordane (Sum of 4 compounds) 

Dieldrin (Sum of 2 compounds) 



Organic compound 

PCB8/5, PCB18, PCB28, PCB44, PCB52, PCB66, PCB1 01/90, PCB105, 
PCB1 1 8, PCB1 28, PCB1 38, PCB1 53/1 32/1 68, PCB1 70/1 90, PCB1 80, 
PCB187, PCB1 95/208, PCB206, PCB209 

Sum of 7 parent low molecular weight PAHs (with 2 or 3 rings): 
naphthalene,biphenyl,acenaphthene,acenaphthylene,fluorene,phenanthrene,anthracene 

plus the sum of 1 2 parent high molecular weight PAHs (4 or more rings): 
fluoranthene, pyrene, benz[a]anthracene, chrysene, benzo[b]fluoranthene, 
benzo[/c]fluoranthene, benzo[e]pyrene, benzo[a]pyrene, perylene, 
dibenz[a,h]anthracene, indeno[7,2,3-cc/]pyrene, benzo[gh/]perylene 

plus the sum of 19 groups of alkylated PAHs: 

Cl-Chrysenes, Cl-Dibenzothiophenes, Cl-Fluoranthenes/Pyrenes, Cl-Fluorenes, 
CI -Naphthalenes, Cl-Phenanthrenes/Anthracenes, C2-Chrysenes, 
C2-Dibenzothiophenes, C2-Fluorenes, C2-Naphthalenes, 
C2-Phenanthrenes/Anthracenes, C3-Chrysenes, C3-Dibenzothiophenes, 
C3-Fluorenes, C3-Naphthalenes, C3-Phenanthrenes/Anthracenes, C4-Chrysenes, 
C4-Naphthalenes, C4-Phenanthrenes/Anthracenes 

2,4'-DDD; 2,4 , -DDE; 2,4 , -DDT; 4,4'-DDD; 4,4'-DDE; 4 # 4'-DDT 

Monobutyltin, Dibutyltin, Tributyltin 

Alpha-Chlordane, Heptachlor, Heptachlor-Epoxide,Trans-Nonachlor 

Aldrin, Dieldrin 



Currently 51 PCB congeners are quantified by the program. 
* Currently 65 PAHs are quantified by the program. 



Creosote piling are sources of polycylic aromatic hydrocarbons. 
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Chemical Behavior 



Aquatic Fate and Transport 

Point and non-point sources of pollution to our streams, rivers and 
coastal waters have left a legacy of pollution in some areas from 
industrial discharges, along with agricultural and urban runoff. 
Contaminantsthatenterwatermaybecomemorereactive,attachto 
suspended particles,settletothebottomorbetakenupbyorganisms. 
Resuspension of sediments can reintroduce contaminants to the 
overlyingwatercolumn,therebymakingsedimentsbothasourceand 
asinkforcontaminants.lnaddition,sedimentaccumulationisalso 
associated with permanent storage of contaminants. 

Bioaccumulation 

An organism's behavior and physiology, coupled with a chemical 
contaminanfsphysico-chemicalpropertiesandbioavailability^etermine 
which compoundsaretaken up by an organism and theassociated 
biologicaleffects.Somechemicalsmaybetoxictoanorganismwhile 
others may simply accumulate in tissue without harm. Metalstend 
toaccumulateinselectedtissuessuchasliver,kidneyorbone,while 
organiccontaminantsusuallyaccumulateinfattissues.Carnivores, 
particularlythoseatthetopofthefoodchain(includinghumans),can 
beexposedtolargeamountsofcontaminantsthatareaccumulated 
intissueoftheirprey.Musselsandoystersaccumulatecontaminants 
acrosstheirgillsandbyingestionofparticles.Forsomemetals,mussels 
andoystersdonotregulateconcentrationsintheirtissue,butinstead 
respondtochangesintheirimmediateenvironmentZebramusselsmay 
haveelevatedlevelsofsomemetalsasaresultofdifferencesbetween 
fresh and saline water chemistry. 



Special Event Sampling 

Mussel Watch assesses environmental impacts in response 
to catastrophic events. By using historical Mussel Watch 
measurements,environmental impacts in affected areasare 
determined. Special event assessments include, but are not 
limited to: 

• San Franscisco Bay Cosco Busan oil spill 

• Gulf Coast Hurricanes Katrina and Rita 

• Delaware Bay Athos 1 oil spill 

• Attack on the World Trade Center 

• North Puget Sound Point Wells oil spill 



Chemicalcontaminantsentertheenvironmentthroughpointor 
non-point sources. Point source pollution, such as industrial 
and municipal effluents from a pipe or smokestack, are more 
easily regulated. In contrast, pollution from non-point sources are 
diffusereleasesofchemicalstotheenvironmentsuchasrunofffrom 
agriculturalandurbanlawnsandvolatilizationofchemicalsfromland 
orwatertotheatmosphere.Asaresult,non-pointsourcepollutionis 
difficult to measure and regulate. 

Once released, a chemical will interact with its environment based 
uponitsuniquechemicalandphysicalproperties,andtheprevailing 
environmentalconditions.Thesepropertiescanbeusedtopredicta 
chemical's movement (transport)anditstransformation (fate) into 
otherchemicalsofgreaterorlesserenvironmentalconsequence.Once 
achemicalisregulated,overtimeonewouldexpectanetdecreasein 
thecontaminant(parentcompound)andnetincreaseintransformation 
products.Theseprocessescanresultindilutionand/orconcentrationof 
chemicalsinspecificenvironmentalmedia,suchaswater,sedimentor 
biota. Fateandtransportprocessesarebrieflysummarizedhere.Fora 
more detailed discussion, see Manahan (2005). 



Atmospheric Fate and Transport 

Atmospherereleasescanoccurfrombothpointandnonpointsources 
suchassmokestackemission,motorvehicleexhaust,volatilizationof 
pesticides from soil and plants, volcaniceruptions,andforestfires. 
Manychemicalcontaminantsspendpartoftheirlifeintheatmosphere 
boundtoairborneparticlesandtransportedshortorlongdistances. 
Contaminationofremoteenvironmentsincludingcoastalareasoccursin 
the form of wet and dry deposits of particles. 

Atmospherictransport,incontrasttootherformsofchemicaltransport, 
results in diffuse regional, intercontinental and global distribution 
ofcontaminants,especiallyforpersistentcompoundsthatdegrade 
slowly. Widedispersionresultsinambientlevelsbeingfoundglobally. 
The^grasshoppereffect^globaldistillationjisatypeofatmospheric 
transportwherebyvolatilechemicalsreleasedtotheenvironmentin 
lower(warmer)latitudesvolatilizefromlandandsurfacewatersand 
aretransportedintheatmosphereandredepositedinhigher(cooler) 
latitudes. The process is repeated in "hops"and leads to a net gain 
in concentration at higher latitudes wherethesechemicals remain 
trapped.TheArcticandnearArcticenvironmentshavebecomeasinkfor 
somechemicalsfarfromwheretheywereusedorreleasedbyhuman 
activities. 



Mussel Watch Histopathology 




Ciliated parasites in 
Crassostrea virginica. 
Arrows indicate 
examples. 



ThehistopathologycomponentoftheMusselWatch 
Program^uantifiesthestageofgametedevelopment, 
andtheprevalenceofnearly70diseasesandparasites 
foundinmusselsandoysters.Trendsinhistopathology 
datamayhelptoassesstheeffectsofglobal warming. 






Mussel Watch site under bridge in Mississippi after 
Hurricane Katrina. 
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Resultsforeachcontaminantpresentedinthisreportaredivided 
into two sections. Status provides a current measure of the 
degreeofchemicalcontamination in theenvironment, while 
trends provides historical context about how concentrations have 
changedovertime.Thisreportprovidesourinterpretationtohelpthe 
readerbetterunderstandhowhumanactionshaveresultedinwhatwe 
seetoday.Armedwiththisinformation,thenationcantakemeaningful 
actiontoimprovefuturecoastalconditions.Ashortdiscussionofhow 
wehavechosentoconveybothstatusandtrendsinthisreportfollows. 
Understandinghowthesecomponentsarederivedandpresentedis 
criticaltotheinterpretationofinformationpresentedinresultssection 
of this report. 

Status 
Thestatusofacontaminantwasderivedfromthemostrecent(2004- 



2005)chemicalconcentrationmeasurementstakenateachsampling 
site.Thesesite-specificmeasurementswereassignedtoaconcentration 
range:high,mediumorlow.Rangeswerecalculatedusingastatistical 
procedure called "clustering"- or statistical classification - that 
partitionscontaminationlevelsintogroupssothatthedataineach 
subset share a common trait. Numbers contained within a group 
are more like each other than any number in a different group. 
Clustervaluesarenotassociatedwithactionlevelsorhuman health 
advisoryconcentrations.Eachdesignatedclassificationshowsrelative 
differences between sites. Clustering was performed on regional, 
national and summarized data as described below. 

Concentrationrangesforeachcontaminantweredeterminedseparately 
foreachspeciesgroup-mussels(Myt//usspec/es),oysters(Crassostrea 
virginica) and zebra mussels (Dreissena species) - to account for 



speciesbehaviorandphysiologicaldifferencesthateffectthelevels 
ofchemicalsmeasuredintheirtissues.Theresultsoftheseanalyses 
appearintheRegionalSpeciesComparisonmapsfoundintheTrace 
MetalsandOrganicContaminantStatusandTrendssection. Species 
related concentration differences are found for some metals. For 
example,zincandcopperconcentrationsareusually10timeshigher 
in oysters than in mussels, whereas lead is often three times higher 
inmusselsthaninoysters.ThisimpliesthatthepresentationofGreat 
Lakes results isdistinctfrom the resultsofanalysisof oysters, which 
aredistinctfrommussels.AssuchJtisequallyimportanttonotethat 
eachclassificationanalysiswillresultinaseparatehigh,mediumorlow 
category,andthatwhencomparedamongspecieswillnotnecessarily 
bethesamerange.Aspresented,thestatuscanbeviewedasarelative 
measure among locations that share a common species. 

Towards developing an overall national summary, results of the 
aforementioned national assessment cluster analyses were used. 
Specifically,low,mediumandhighclusterresultswerenumerically 
weighted by assigning each a value of 0,1 and 2 respectively. For 
example, if a measurement for a metal was categorized as low it 
received a score of 0. For each site the numbers were added to 
determinethesitewiththemostelevatedconcentrationsofmetalsor 
organiccontaminants.Theresultsweregroupedusingclusteranalysis, 
intothreecategoriesresultinginthelow,mediumandhighcategories 
thatarefoundintheNationalSummarysectionoftheresults.Cluster 
analysiswasappliedtoallconcentrationmeasurements,irrespective 
ofspecies,tohighlightnationalvariabilityforeachcontaminant.This 
presentation can be used to make inter-species comparisons and 
assessnationaldifferencesincontaminantconcentration.Differencesin 
speciesuptakewillbeapparentintheNationalComparisonMapandthe 
Regional Comparison of Concentration bar charts. 



Trends 

Chemical concentration trends were assessed by correlating 
contaminantmeasurementswithtime.Spearman'srankcorrelation 
wasusedtoevaluatewhetherconcentrationsco-varied predictably 
asafunctionoftime(Zar,1998).Thatis,astimeprogressedfromthe 
beginningofourmonitoringrecords(1986)totheendofourrecords 
(2005), did the concentration of contaminants also progress in an 
increasingordecreasingmanner?TheSpearman'srankcorrelation 
procedureisanonparametrictechniquethatisfreeofassumptions 
about concentrations being normally distributed with a common 
varianceaboutsites.ThevariablesusedfortheSpearman'stestwere 
yearandsiteconcentrationrankmedian(n= 10). Concentration was 
standardized by ranking to allow for inter-species comparison. 

Spearman's rank correlation statistical test was used to evaluate 
individual contaminants at the site, regional and national scales. 
Resultsarepresentedasdecreasing(G),increasing(H)orexhibiting 
notrend(4).Thesymbologyallowsthereadertoquicklyascertainif 
concentrationsarechanging.ltisimportanttonotethat"notrend" 
isnotnecessarilyanindicationofalackofmanagement.Rather,itis 
possiblethatsomecontaminantsarealreadyatverylowlevelsand 
thatsignificantreductionsareunlikely.Assuch,itiscriticaltokeep 
the status component in mind as the reader interprets the trends 
section. 




Great Lakes field sampling. 
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ie status and trends of chemical compounds 
measured in the tissues of shellfish in U.S. coastal 
waters are presented in the following pages. 

Atwo-page summary is given for each metal or organic 
compoundthatincludesthecurrentstatus(2004-2005), 
historicaltrends,andadetailedhighlightofthecontaminant 
inalocalareaofinterest.TheReader'sGuide,foundonthe 
nexttwopages,shouldbeusedtounderstandhowthedata 
aresummarizedandtobecomefamiliarwiththekeysand 
legends common to the analyses presented here. 

Resultsare presented in a national and regional context 
andwithspeciesspecificinterpretation.Onlysiteswiththe 
longestperiodsofrecord(12ormoreyears)arereported 
here. 



Great Lakes (Wl, IL, IN, Ml, OH and NY) 
Northwest (OR, WA and AK) 
Northern California (North of Point Conception) 
Southern California (Point Conception and South) 
Western Gulf Coast (AL, MS, LA and TX) 
Eastern Gulf Coast (FL Gulf Coast) 
Southeast (SC, GA and FL Atlantic coast) 
Middle Atlantic (NJ*, DE*, MD, VA and NC) 
Lower Northeast (MA, Rl, CT, NY, NJ* and DE*) 
Upper Northeast (ME and NH) 

Mussel Watch sitesaregenerally located inareasthatare 
notauthorizedforshellfishharvestingforconsumptionand 
thereforetheseresultsaloneshouldnotbeusedtoaddress 
shellfish consumption issues. 

# Mussels(LowerNortheast)andoysters(MiddleAtlantic)forNJandDE 



Reader's Guide 



Nation at a Glance: 



Reader's Guide 



Status Summary 



Regional Species Characterization 



Look here to find one or more of the most significant findings from our 
analysis of this particular contaminant. We will draw your attention to 
items with national significance. 

National Characterization 
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Colors indicate current 
levels of contamination, 
and are common to 
the map and pie chart 
summaries. 

Color themes represent 
different organisms. 

L = Low 

M = Medium 

H = High 

Concentrationareinparts 
per million (ppm)for 
metalsandpartsperbillion 
(ppb)fororganics. 



Interpretation 

The oyster pie chart indicates that for oysters, about 70% of sites along 
the Gulf, Southeastern and Middle Atlantic U.S. coasts exhibited low 
concentrations(3-1 1 ppm),about23%exhibitedmediumconcentrations(1 2 
- 22 ppm), and about 7% exhibited high concentrations (23 - 57 ppm). 




This figure does not 
distinguishbetweenspecies 
and thus can be used for 
interspeciescomparisons. 






Regional comparison of 
contaminantconcentrations 
from National 
Characterization Map. 



Interpretation 

In this example, the bar chart indicates that in the Southeastern US, 

roughly25%ofsitesexhibitedlowconcentrations,50%exhibitedmedium 

concentrations , and 25% exhibited high arsenic concentrations. 



Trends Summary 



Site Trends 



No Overall National Trend 
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Spearman's rankcorrelations used to determine 
nationalandsitetrends.Arrowcoloranddirection 
indicate contamination trends at each site. 



Interpretation 

lnthisexample,thepiechartindicatesthatforthe 
nation,roughly1 1 %ofsitesexhibitedastatistically 
significant decreasing trend, 5% exhibited a 
statisticallysignificantincreasingtrend,andthe 
remaining 84% showed no discernable trend. 




Interpretation 

lnthisexample,thebarchartindicatesthat 
in the Great Lakes, roughly 35% of sites 
exhibitedstatisticallysignificantdecreasing 
trends, while the remainder exhibited no 
discernable trend. 



Summaryofnationaltrendspiechartgraphically 
displays the percentage of sites that have 
decreasing, increasing or have no trend. 
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Urbanareasrepresentamajorsourceofdiffuse 
pollution to U.S. coastal waters. 



Chemical Description 



Sources 

Theprimarysources^elativeimportance^ndoriginofcontaminants 
for the coastal ocean and Great Lakes are mentioned here. 



Toxicity 

Exposurepathwaysandtoxicitytohumansisdiscussedherealong 
with any Food and Drug Administration (FDA) safety guidelines 
or threshold levels designed to protect human health. General 
informationaboutaquaticlifeexposure,bioaccumulationandtoxicity 
is also mentioned. 



Fate and transport 

ChemicalsreleasedtotheenvironmentaresubjecttophysicaUhemicalandbiologicalforcesthatmaytransformortransportachemical.Themost 
importantprocessesrelativetothecoastalenvironmentarementioned^articularlyinregardtotransportfromsourcestosinksandpartitioningof 
a chemical between environmental matrices; including air, water, soil/sediment and biota. 



Case Study Highlight 



* 
■ ii.it 



Detailed highlight mapderived from 
Species Characterization Map. 



No Trend 4 




Background 

Astatementofrelevantfacts regarding the highlighted region. Each 
highlighted region represents an area with uniqueresultsorareasof 
national concern. 



Status Map 

• Significantcontaminantstatusfindingsforthehighlightedarea. 

• ComparisonofStatusinsetmaptoRegionalSpeciesCharacterization 
Map. 

• Discussion and comparison region based on the National 
Characterization Map. 

• Overall interpretation of regional status. 

Trend Map 

• Regional trend statement 

• Comparison to nation 

• Overall interpretation of regional trend 







SummaryofHighlightStatus 
Map. 



f 



SummaryofHighlightTrends 
Map. 
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Detailed highlightmapderivedfrom 
Site Trends Map. 
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National Summary 



Metals Status 



National Summary 



Metals Status 



Regional Species Characterization 
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Regional concentrations are affected by both 
anthropogenic and natural phenomena. 



National Characterization 




National Status 
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High metal concentrations are associated with 
urbanized and industrialized regions. 



Elevated levels of metals are found near urban and industrial areas. 

In Alaska elevated levels of metals occur naturally in some areas. 

Elevated levels of metals were found in oysters and mussels from Delaware Bay. 

Although different species accumulate metals at different rates, elevated summary levels were found throughout the country. 

The Middle Atlantic Region has the highest percentage of sites with medium and high concentrations. 

The Southern California Region has the lowest percentage of sites with elevated metal concentrations. 

Elevated levels of metals were found in mussels from the Hudson-Raritan Estuary. 



Great Lakes Characterization 



Middle Atlantic Characterization 



Alaska Characterization 




Zebra Mussels 
Low Medium 4 High 



Oysters 
Low Medium 4 High 



Mussels 
Low 4 Medium 4 High 



Metal Trends 



* Overall Status Findings 

Urban and industrial areas represent the largest source of contaminants to the environment. 



Metals Trends 
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Significant Regional Trends: 
G Southern California 

4UpperNortheast,LowerNortheast,MiddleAtlantic,Southeast,Eastern 
GulfCoast,WesternGulfCoast,NorthernCalifornia,Northwest,Great 
Lakes 



Summary of Site Trends Map: 
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Regional Comparison of Trends (%) 
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Trend Percentage 




Site Trends 




No Overall National Trend 4 
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G 27 individual sites exhibitec 
H 9 individual sites exhibited 


i a significant decreasing trend 
a significant increasing trend 
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Nationally metal trends vary by site and region. 

Southern California has a regional decrease in metal concentrations. 

The Northeast shows a mixture of increasing and decreasing sites. 



California Characterization 



G Decreasing H Increasing 




Northwest Characterization 
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G Decreasing H Increasing 



Northeast Characterization 
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National Summary 



Organic Status 



Regional Species Characterization 



National Characterization 









Mussels 
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Zebra Mussels 
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Oysters 
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Elevatedconcentrationsoforganiccontaminants 
are predominantly found in urban areas atthe 
regional level. 




I 



■ 

4 









\ 



National Status 
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A small number of sites in urbanized areas have 
elevated concentrations nationally. 



Organic Trends 



Significant Regional Trends: 

GUpperNortheast,LowerNortheast,MiddleAtlantic,Southeast,Eastern 
GulfCoast,WesternGulfCoast,SouthernCalifornia,Northwest,Great 
Lakes 

4 Northern California 



Summary of Site Trends Map: 



Site Trends 



Decreasing National Trend 
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Regional Comparison of Trends (%) 
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G 1 33 individual sites exhibited a significant decreasing trend 
H individual sites exhibited a significant increasing trend 
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National Summary 



Organic Status 

• Elevated levels of organic contaminants are found near urban and industrial areas. 

• Most organic contaminants do not have natural sources; yet, their distributions are ubiquitous. 

• ElevatedlevelsoforganiccontaminantswerefoundinoystersandmusselsfromtheHudson-RaritanEstuaryinthesouthernNortheastregion. 

• The Lower Northeast Region has the highest percentage of sites with elevated organic contaminant levels. 

• The Eastern Gulf and Upper Northeast Regions have the lowest percentage of sites with elevated organic contaminant levels. 

• TheSouthernCaliforniaRegionhasthehighestpercentageofmediumandhighorganiccontaminantconcentrationlevel^asresultofhistoric 



use and manufacturing ofTBTand DDT, respectively. 



California Characterization 



Northeast Characterization 



Northwest Characterization 




Mussels 
Low 4 Medium 4 High 



Mussels 
Low 4 Medium 4 High 



Mussels 
Low 4 Medium 4 High 



* Overall Status Findings 

Organic contaminants are higher in areas of historic use and production. 



Organic Trends 

• Areaswiththehighestlevelsoforganicsareexperiencingdecliningconcentration^especiallyinSouthernCaliforniaandtheCentralGulf. 

• Theregionsthathistoricallyhadthehighestorganiccontaminantconcentrationsnowhavethehighestpercentageofdecliningconcentration 
trends. 



The Great Lakes and the Middle Atlantic both show significant decreasing regional trends. 



Central Gulf Coast Characterization 



Great Lakes Characterization 



Middle Atlantic Characterization 




G Decreasing H Increasing 



G Decreasing H Increasing 



G Decreasing H Increasing 
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Trace Metal and Organic 
Contaminant Status and Trends 




Arsenic (As) 



Nation at a Glance: 



Arsenic (As) 



Status Summary 



Regional Species Characterization 



Elevated arsenic levels are associated with natural land-based sources. None of the 
measurements exceed the FDA action level. 



National Characterization 




Trends Summary 

Significant Regional Trends: 

G Western Gulf Coast, Southern California, Great Lakes 

H Eastern Gulf Coast 

4 Upper Northeast, Lower Northeast, Middle Atlantic, Southeast, 
Northern California, Northwest 

Summary of Site Trends Map: 
I 



Site Trends 
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Regional Comparison of Trends (%) 



Trend Percentage 



Decreasing National Trend (j 
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G 26 individual sites exhibited a significant decreasing trend 
H 1 1 individual sites exhibited a significant increasing trend 
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Chemical Description 

Sources 

Arsenicisfoundintheenvironmentathighlevelsasaresultofnaturalsourcesandindustrial production. Productsthatcontainarsenicinclude: 

preservedwood^emiconductor^pesticide^defoliant^pigment^antifoulingpaint^andveterinarymedicines.lntherecentpas^asmuchas 

QO^oofarsenicwasusedforwoodpreservationCATSDR^OOyaJ.Atmosphericsourcesofarsenicincludesmelting^ossilfuelcombustion^ower 

generation, and pesticide application. 

Toxicity 

Arsenicistoxicathighconcentrationstofish,birdsandplants.lnanimalsandhumansprolongedchronicexposureislinkedtocancer(Goyer, 
1986).lnorganicarsenic,themosttoxicform,representsapproximately10%oftotalarsenicinbivalves.Lessharmfulorganicforms,suchas 
arsenobetaine,predominateinseafood(EdmondsandFrancesconi,1 977,1 988,1 993;Phillips,1990;FDA,1993a).TheFDAactionlevelforarsenicin 
clams,oystersandmusselsis86ppmwetweight(FDA,2001).lnyears2004-2005oftheMusselWatchProgram,amaximumarsenicconcentration 
of 4.8 ppm wet weight was measured in Beaufort Inlet, North Carolina (BIPI). 

Fate and Transport 

Centuriesofhumanactivitieshavechangedthenaturalbiogeochemicalcycleofarsenicresultingincontaminationofland,waterandair.Movement 
ofarsenictocoastalandestuarinewateroccursprimarilyfromriverrunoffandatmosphericdeposition.Themajorsourceofelevatedlevelsof 
arsenicinthenationisnaturalcrustalrock.Thisisimportantbecauseitaffectsconcentrationsontheregionallevel.Asitrelatestotrendanalysis, 
continuous natural sources are associated with neither decreasing nor increasing trends. 



Southeast Highlight 





Background 

TheSavannahRiverbasindrainsanareathatencompassesaDepartmentofEnergy 
Superfundsiteknowntohaveelevatedlevelsofmetalcontaminants(WSRC,1997). 
However,relativelyhighlevelsofarsenicintheSoutheastregionareofgeologic 
origin (Valette-Silveretal., 1999). 



Cp 



Concentration Percentage 



No Trend 4 




Status 

• Elevated levels of arsenic exist in the Southeast. 

• ArsenicinoystersfromtheSoutheastisamongthehighestinthenationforall 
species. 

• Arsenicconcentrationsareelevatedcomparedtotherestofthenation,butstill 
are an order of magnitude lower than the FDA action level. 

Trends 

• In contrast to the nation, there is no trend for the Southeast region. 

• The Southeast region has a low percentage of decreasing sites. 
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Trend Percentage 
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Cadmium (Cd) 
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Nation at a Glance: 



Cadmium (Cd) 



Status Summary 

Regional Species Characterization 



High and medium cadmium measurements are absent from the Northeast and 
Southeast regions. None of the cadmium measurements exceed the FDA action level. 



National Characterization 
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Zebra Mussels 



Oysters 
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Concentration Ranges (ppm dry weight) 
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Concentration Range 
(ppm dry weight) 



Regional Comparison of Concentration (°/c) 



Trends Summary 

Significant Regional Trends: 
G Western Gulf Coast 

4UpperNortheast,LowerNortheast,MiddleAtlantic / Southeast,Eastern 
GulfCoast,SouthernCalifornia,NorthernCalifornia,Northwest,Great 
Lakes 



Summary of Site Trends Map: 
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G 29 individual sites exhibited a significant decreasing trend 
H 3 individual sites exhibited a significant increasing trend 
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Chemical Description 

Sources 

Cadmiumoccurs naturally in theearth'scrustascomplexoxidesandsulfidesinores(Plachy,2003) but isnotan essential elementfor life. In 
additiontotheabundantindustrialapplication^otherproductsthatcontaincadmiuminclude^atterie^colorpigmen^plasticsandphosphate 
fertilizers.lndustrialsourcesandusesinclude^incjeadandcopperproduction^lectroplatingandgalvanizing^melting^ining^ossilfuel 
burning;wasteslag;andsewagesludge(ATSDRJ999a;FDA1993b).Anthropogenicemissions / originatingfromalargenumberofdiffusesources / 
exceed natural emissions. 

Toxicity 

Cadmium istoxictofish^almonoidspeciesandjuvenilesareespeciallysensitive^andchronicexposurecan result in reduction of growth. 
Respirationandfoodrepresentthetwomajorexposurepathwaysforhumanstocadmium;exposuretohighlevelsoccursprimarilyasaresultof 
occupationalexposure.TheFDAactionlevelforcadmiuminclams / oystersandmusselsis4ppmwetweight(FDA / 2001).lnyears2004-2005ofthe 
Mussel Watch Program, a maximum cadmium concentration of 1 .6 ppm wet weight was measured in Delaware Bay. 

Fate and Transport 

Environmentalcontaminationofcadmiumincoastalandestuarineenvironmentscanbelinkedtobothnaturalandnon-pointanthropogenic 
sources(Roesijadi / 1984).Naturalsourcescanbelinkedtoriverrunofffromcadmiumrichsoils / leachingfrombedrock / andupwellingfrom 
marinesedimentdepositsCSokolovaetal.^OOSJ.Asaresultoffossilfuelburning^rosion^ndbiologicalactivitie^cadmiumistransportedby 
atmosphericprocesses.Land-basedrunoffandoceanupwellingarethemainconveyorsofcadmiumintocoastalenvironments.Nationall^elevated 
cadmiumlevelsareprimarilylocatedinfreshwater-dominatedestuariesCe.g^MississippiDelta^reatLakesandChesapeakeBay^eestatuschart) 
consistent with river transport of cadmium to coastal environments. 



Chesapeake Bay Highlight 







# 



No Trend 4 







Background 

CadmiumisidentifiedasatoxinofconcernbytheChesapeakeBayProgram.lnputs 
ofcadmiumwereestimatedtobe27 / 800kg/year(Eskinetal. / 1996).TheChesapeake 
Bay watershed stretchesacrossfivestatesCNXP^M^D^VAJandtheDistrict of 
Columbiaandisamixedusewatershedwithsomedevelopedandindustrializedareas. 
ChemicalcontaminantdischargeintotheBayoriginatesfromindustrialwastewater 
discharge^rbanstormwaterrunoff^ndatmosphericdepositionCChesapeakeBay 
Program, 1999). 

Status 

• The Chesapeake Bay has a much higher proportion of high and medium 
measurements relative to oysters nationwide. 

• In comparison to the nation, the Chesapeake Bay has elevated levels of 
cadmium. 



Trends 

• As a region there is no cadmium trend. 

• CadmiumisofaparticularconcerninChesapeakeBaybecauseJncontrasttothe 
nationjtsconcentrationisnotdecreasingdespiteyearsofrestorationefforts. 
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Copper (Cu) 



Nation at a Glance: 



Copper (Cu) 
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Status Summary 



Regional Species Characterization 



The highest concentrations are observed in oysters, which have an enhanced ability 
to concentrate copper, relative to mussels and zebra mussels. 



National Characterization 
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L • 5-171 
M 172-636 
H • 637-1660 



Concentration Range 
(ppm dry weight) 







Regional Comparison of Concentration (°/c) 



Trends Summary 

Significant Regional Trends: 
G Southern California 

4 Upper Northeast, Lower Northeast, Middle Atlantic, Southeast, 
Western Gulf Coast, Eastern Gulf Coast, Northern California, 
Northwest, Great Lakes 



Summary of Site Trends Map: 
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Chemical Description 

Sources 

Copperisanaturallyoccurringelementthatisubiquitousintheenvironment.Traceamountsofcopperareanessentialnutrientforplantsand 

animals.Anthropogenicsourcesinclude:mining,manufacturing,agri^^ 

vehiclebrakepadsCASTDR^OO^DeniervanderGonetal.^OOyj.TheU.S.ranksthirdintheworldforutilizationandsecondinproduction.TheEPA 

phase-outofchromatedcopperarsenate(CCA)woodpreservativesandth^ 

a transition to copper-based wood preservatives and marine antifouling paint. 

Toxicity 

Coppercanbetoxictoaquaticorganisms;juvenilefishesandinvertebratesaremuchmoresensitivetocopperthanadults.Althoughcopperisnot 
highlytoxictohuman^chroniceffectsofcopperoccurasaresultofprolongedexposuretolargedosesandcancausedamagetothedigestivetract 
and eye irritation (ATSDR, 2004). There is no recommended FDA safety level for copper in fish and fish products. 



Fate and Transport 

ThemostcommonformofcopperinwaterisCuCIOJtismostlyfoundboundtoorganicmatter.Transportofcoppertocoastalandestuarinewater 
occursasaresultofrunoffandrivertransport.AtmospherictransportCDeniervanderGonetal.^OOyjanddepositionofparticulatecopperinto 
surface waters may also be a significant source of copper to coastal waters. 



South Florida Highlight 




No Trend 4 




Background 

In a special study of oyster tissue from five sites in southeast Florida (St. Lucie 
River), elevated levels of copper were attributed to copper used in agriculture 
(Hameedi,etal. 2006). Copperisanactiveingredientinsomeantifouling paints, 
fungicides and algaecides, which are heavily used in the region (USGS, 2008; 
Srinivasan and Swain, 2006; Gianessi, et al., 2002; Leslie, 1 992). 



Status 

• Theproportionofmiddleand high sitesfound in South Florida issimilarto 
those found nationally. 

• Two of the sites in South Florida are among the highest in the nation. 



Trends 

• As a region, South Florida copper does not have a significant trend. 

• Threesites,locatednearurbanpopulationcentersontheGulfand Atlantic 
Coasts(FortMyers,NaplesBay,andGould'sCanal in southern BiscayneBay), 
have increasing copper trends. 

• No site in South Florida has a decreasing trend. 
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Lead (Pb) 



Nation at a Glance: 



Status Summary 



Regional Species Characterization 



The highest concentrations of lead are found in mussels near urban and 
industrial centers. 



National Characterization 
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Trends Summary 

Significant Regional Trends: 

G Lower Northeast, Southern California 

4 Upper Northeast, Middle Atlantic, Southeast, Eastern Gulf Coast, 
Western Gulf Coast, Northern California, Northwest, Great Lakes 



Summary of Site Trends Map: 



Site Trends 



No Overall National Trend 
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G 20 individual sites exhibited a significant decreasing trend 
H 1 1 individual sites exhibited a significant increasing trend 
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Lead (Pb) 



Chemical Description 

Sources 

Leadisaubiquitousmetalthatoccursnaturallyintheearth'scrustEnvironmentallevelsofleadincreasedworldwideoverthepastcenturybecause 

ofleadedgasolineuse(ATSDR,2007b).Significantreductionsinsourceandloadresultedfromregulationofleadingasolineandleadbased paints. 

Highlevelsfoundintheenvironmentareusuallylinkedtoanthropogenicactivitiessuchasmanufacturingprocesse^paintandpigmentsolder, 

ammunitioaplumbingjncinerationandfossilfue 

underground and underwater cables, including transoceanic cable systems (USGS, 2008). 

Toxicity 

Lead hasno biological useandistoxictomanyorganismsjncluding humans. Exposureoffish toelevatedconcentrationsof lead resultsin 

neurologicaldeformitiesand blackfinsinfish(Mance, 1987). Lead primarilyaffectsthenervoussystem,whichresultsindecreased mental 

performanceandmentalretardationinhumans.Exposuretoleadmayalsocausebrainandkidneydamage,andcancer(IARC,2006).TheFDAaction 

levelforleadinclams,oystersandmusselsis1.7ppmwetweight(FDA,2001 and 1 993c). lnyears2004-2005oftheMusselWatchProgram,a 

maximum lead concentration of 1 .9 ppm wet weight was measured in Lake Michigan. 

Fate and Transport 

Loadingsofleadintocoastalwatersareprimarilylinkedwithwastewaterdischarge,riverrunoff,atmosphericdepositionandnaturalweatheringof 
rock. Lead can be found in air, soil and surface water. (ATSDR, 2007b). 



Puget Sound Highlight 




Background 

LeadcontaminationinPugetSoundresultedinelevatedconcentrationsinfish,and 

hasbeenidentifiedasachemicalofconcernbasedonanevaluationperformedbythe 

Puget Sound Action Team (2007) 

- ■ * ■"'■" 
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Concentration Percentage 



No Trend 4 




Status 

• ThreesiteswiththehighestlevelsinPugetSoundwereMukilteoFerry,Everett 
Harbor and Edmonds Ferry. 

• Theproportionoflow,mediumandhighissimilartomusselsnationally,butis 
different than proportions for oysters and zebra mussels. 

Trends 

• TwositesinPugetSoundhavesignificantincreasingtrends;however,asaregion 
there is no significant trend. 

• In comparison to the national trend, the overall proportion of sites with 
increasing lead is higher in Puget Sound. 
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Mercury (Hg) 



Nation at a Glance: 



Status Summary 



Regional Species Characterization 



The national characterization map indicates medium and high concentrations are 
spread throughout the nation with the exception of the Great Lakes and Alaska. 
Relative to mussels and oysters, zebra mussels have low concentrations. 



National Characterization 
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Regional Comparison of Concentration (°/c) 



Trends Summary 

Significant Regional Trends: 

G Upper Northeast, Eastern Gulf Coast, Southern California 

H Middle Atlantic 

4LowerNortheast / Southeast,WesternGulfCoast,NorthernCalifornia, 
Northwest, Great Lakes 

Summary of Site Trends Map: 
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Mercury (Hg) 



Chemical Description 

Sources 

Mercuryisahighlytoxic^on-essentialtracemetalthatoccursnaturally^levatedlevelsoccurasaresultofhumanactivityCATSDRJQQQWJnthe 
U.S.,coalfired-electricturbines,municipalandmedicalwaste^ 
into the air. 



Toxicity 

Mercuryisahumanneurotoxinthatalsoaffectsthekidneysanddevelopingfetuses.Themostcommonhumanexposurerouteformercuryisthe 

consumptionofcontaminatedfood.TheFDAhasnotestablishedasafetylevelformercurybuthassetanactionlevelofl.Oppmwetweightfor 

methylmercuryCFDA^OOIJTheMusselWatchProgrammeasurestotalmercury.Children^regnantwomenorwomenlikelytobecomepregnant 

areadvisedtoavoidconsumptionofswordfish,shark,kingmackere^^ 

FDA and EPA. 

Fate and Transport 

IntheenvironmentmercurymaychangeformsbetweenelementalJnorganicandorganic.Naturalsink^suchassedimentandsoiUepresentthe 
largestsourceofmercurytotheenvironment.Estimatessuggestthatwetanddrydepositionaccountsfor50-90%ofthemercuryloadtomany 
estuarie^makingatmospherictransportasignificantsourceofmercuryworldwide.Longrangeatmospherictransportisresponsibleforthe 
presence of mercury at or above background levels in surface waters in remote areas. 



San Francisco Highlight 




Decreasing Trend G 




Background 

MercuryhasbeenidentifiedasoneofthetopwaterqualityconcernsinSanFrancisco 

Bay(SFEI,2005).Miningin local watershedsofTomalesBayandSanFranciscoBay 

haveleftalegacyofsedimentcontamination.Sedimentconcentrationsthroughout 

SanFranciscoBayexceedtheTotalMeanDailyLimitCTMDUregulatorytargetCSFEl, 

2005). 



Status 

• ElevatedmercurylevelsweremeasuredthroughoutSanFranciscoBayandin 
Tomales Bay at Point Reyes National Seashore. 

• San Francisco Bay measurements are amongst the highest in the nation. 



Trends 

• San Francisco Bay has a higher mercury concentration than the national 
average, but has a significant decreasing trend. 
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Nickel (Ni) 



Nation at a Glance: 



Nickel (Ni) 
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Status Summary 



Regional Species Characterization 



The highest concentrations of nickel occur in the Great Lakes. All other regions in 
the nation generally exhibit low concentrations. None of the measurements exceed 
the FDA action level. 

National Characterization 
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Regional Comparison of Concentration (°/c|) 



Trends Summary 

Significant Regional Trends: 
G Middle Atlantic 

4 Upper Northeast, Lower Northeast,Southeast, Eastern Gulf Coast, 
Western Gulf Coast, Southern California, Northern California, 
Northwest, Great Lakes 



Summary of Site Trends Map: 
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No Overall National Trend 
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G 12 individual sites exhibited a significant decreasing trend 
H 12 individual sites exhibited a significant increasing trend 
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Chemical Description 

Sources 

Nickelisanaturallyoccurring^iologicallyessentialtraceelementthatiswidelydistributedintheenvironment.ltexistsinitsalloyformandasa 
solubleelementNickelisfoundinstainlesssteeLnickel-cadmiumbatterie^pigment^computer^wire^ndcoinage^ndisusedforelectroplating 
(ATSDR, 2005b). 



Toxicity 

FoodisthemajorsourceofhumanexposuretonickeKATSDR^OOSbJ.Exposuretolargedosesofnickelcancauseserioushealtheffect^such 
asbronchiti^whilelong-termexposurecanresultincancer.TheFDAhasestablishedanactionlevelofSOppmwetweightfornickelinshellfish 
(FDA,2001 and 1 993d) .lnyears2004-2005oftheMusselWatchProgram / amaximumnickelconcentrationof10ppmwetweight(equivalent)was 
measured in Puget Sound (PSMF).Thereisnoevidencethat nickel biomagnifies in thefood chain (McGeeretal.,2003;Suedeletal., 1994). 

Fate and Transport 

Nickelderivedfromweatheringrocksandsoilistransportedtostreamsandriversbyrunoff.ltaccumulatesinsedimentandbecomesinertwhen 

itisincorporatedintominerals.Riverandstreaminputofnickelarethelargestsourcesforoceansandcoastal waters. Atmosphericsourcesare 

usuallynotsignifican^exceptintheGreatLakeswheretheatm 

Superior and 20-70% of total inputs to Lakes Erie and Ontario (Nriagu etal., 1996). 



Great Lakes Highlight 




No Trend 4 




Background 

PossiblesourcesinthisregionincludeminingandsmeltingoperationsinSudbury, 
Ontario, Canada where the largest nickel smelting operation in the western 
hemisphereisfound.EPAthroughitsGreatLakesSedimentRemediationactivities 
found that sediment contaminated with nickel and other contaminants are a 
' significantproblemandraisedconcernaboutpotentialriskstoaquaticorganisms 
and humans (EPA, 2004) . 



Status 

• Whencomparedtobothmusselsandoyster^concentrationsinzebramussels 
from the Great Lakes are relatively high. 

• AlthoughthehighestsitesoccurinLakeHuronandthelowestinLakeOntario, 
allmeasurementsarehigherthanthosefoundinotherregionsforoystersand 
mussels. 

Trends 

• Proportionallythepercentageofdecreasingsitesissimilartowhatisseenfor 
the nation. 
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Tin (Sn) 



Nation at a Glance: 



Status Summary 



Regional Species Characterization 



Medium and high tin concentrations are found nationwide. The highest 
concentrations occur in eastern Great Lakes zebra mussels. 



National Characterization 
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Regional Comparison of Concentration (°/c) 



Trends Summary 



Significant Regional Trends: 

4 Lower Northeast, Upper Northeast, Middle Atlantic, Southeast, 
WesternGulfCoast,EasternGulfCoast,SouthernCalifornia,Northern 
California, Northwest, Great Lakes 



Summary of Site Trends Map: 
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G 15 individual sites exhibited a significant decreasing trend 
H 3 individual sites exhibited a significant increasing trend 
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Tin (Sn) 



Chemical Description 

Sources 

Tin sources in coastal water and soil include manufacturing and processing facilities. It also occurs in trace amounts in natural waters. 

Concentrationsinunpollutedwatersandtheatmosphereareoftennearanalyticaldetectionlimits.TinhasnotbeenminedintheU.S.since1993 

(USGS, 2008); however, Canadian tin mining occurs in the Great Lakes Region. 



Toxicity 

Humansareexposedtoelevatedlevelsoftinbyeatingfromtin-linedcansandbyconsumingcontaminatedseafood(ATSDR,2005b).Exposureto 
elevatedlevelsoftincompoundsbyhumansleadstoliverdamage,kidneydamage,andcancer.ThereisnoU.S.FDArecommendedguidelinefortin 
in seafood. 



Fate and Transport 

Tinenterscoastal waters boundtoparticulates,andfromriverinesourcesderivedfromsoilandsedimenterosion.Bioconcentrationfactors 

forinorganictinwerereportedtobe1,900and3,000formarinealgaeandfish(Seideletal.,1980;Thompsonetal.,1972).lnorganictincanbe 

transformedintoorganometalicformsbymicrobialmethylationandiscorrelatedwithincreasingorganiccontentinsediment(Hadjispyouetal., 

1998).Tinisregardedasbeingrelativelyimmobileintheenvironmentandisrarelydetectedintheatmosphere.ltismainlyfoundintheatmosphere 

near industrial sources as particulates from combustion of fossil fuels and solid waste (Gerritse et al., 1982; WHO, 1980). 



Great Lakes Highlight 




Background 
Possiblesourcesinthisregionincludeminingandsmeltingoperations. 




Concentration Percentage 



Status 

• Someof the highest tin concentrations in the nation occur in zebra mussels. 

• The highest concentrations are found in the eastern Great Lakes. 



No Trend 4 




Trends 

• The Great Lakes, like the nation, has no trend. 




Trend Percentage 



39 




An Assessment of Two Deca 



desof 



Contaminant Monitoring in the Nation's Coastal Zone 




Zinc (Zn) 



Nation at a Glance: 



Status Summary 



Regional Species Characterization 
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Regional differences can be attributed to variability in species uptake of zinc. 
An increased ability of oysters to concentrate zinc results in high concentrations 
relative to mussels and zebra mussels. 

National Characterization 
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Regional Comparison of Concentration (°/c) 



Trends Summary 

Significant Regional Trends: 

G Southern California, Northwest, Great Lakes 

4 Upper Northeast, Lower Northeast, Middle Atlantic, Southeast, 
Eastern Gulf Coast, Western Gulf Coast, Northern California 



Summary of Site Trends Map: 



Site Trends 
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G 25 individual sites exhibited a significant decreasing trend 
H 3 individual sites exhibited a significant increasing trend 
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Zinc (Zn) 



Chemical Description 

Sources 

AsthefourthmostwidelyusedmetaLzinc'santhropogenicsourcesfarexceeditsnaturalones.Themajorindustrialsourcesincludeelectroplating, 
smeltinganddrainagefromminingoperations(Mirenda,1986).Thegreatestuseofzincisasananti-corrosivecoatingforironandsteelproducts 
(sheetandstripsteel,tubeandpipe,andwireandwirerope).Canadaisoneofthelargestproducersandexportersofzinc.TheUnitedStatesisthe 
largest customer for Canadian refined zinc, and the automobile industry is the largest user of galvanized steel. 

Toxicity 

Zincisanessentialnutrient.Humanexposuretohighdosesofzincmaycauseanemiaordamagetothepancreasandkidneys(ATSDR,2005c). 
However,zincdoesnotbioaccumulateinhumans;therefore,toxiceffectsareuncommonandassociatedwithexcessivelyhighdoses.Fish 
exposedtolowzincconcentrationscansequesteritinsomecases(McGeeretal.,2003).ThereisnoFDArecommendedsafetylevelforzincin 
fish and fish products. 

Fate and Transport 

Dissolvedzincoccursasthefreehydratedionandasdissolvedcomplexes.Changesinwaterconditions(pH,redoxpotential,chemicalspeciation) 
canresultindissolutionfromorsorptiontoparticles(EPA,1979d).lnair,zincisprimarilyfoundintheoxidizedformboundtoparticles.Zinc 
precipitatesaszincsulfideinanaerobicorreducingenvironments,suchaswetlands,andthusislessmobile,whileremainingasthefreeionat 
lower pHs. Asa result of natural and anthropogenicactivities,zincisfound in all environmental compartments (air, water,soil,and biota). 



Southern California Highlight 






Background 

The Southern California Bight is a heavily populated and industrialized coastal 

regionthatextendsfromPointConceptiontoSanDiego.Previousassessmentshave 

identifiedzincasacontaminantofconcern.MostpollutiontotheBightisderived 

fromstormwater,outfallpipes,powerplants,harboractivities,naturalupwelling 

phenomenon, and erosion of metal-rich soil. 



Status 
• Sevenofthe20sitesinthisregionhaveconcentrationsinthemedium range 
and all but one of these lie in San Diego County. 







Concentration Percentage 



Decreasing Trend G 




Trends 

• SignificantdecreasingzinctrendsareobservedthroughouttheBight,and 
appears to be the result of efforts to improve water quality by the State of 
California. 

• The decreasing national trend is duplicated in Southern California. 




Trend Percentage 
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Butyltins 



Nation at a Glance: 



Status Summary 



Regional Species Characterization 



High and medium concentrations appear to be associated with boating activity and 
use of marine antifouling paint. 



National Characterization 
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Regional Comparison of Concentration (%) 



A Summary of Regional Trends: 

GLowerNortheast,EasternGulfCoast,SouthernCalifornia,Northern 
California, Northwest 

4 Upper Northeast, Middle Atlantic, Southeast, Western Gulf Coast, 
Great Lakes 



Summary of Site Trends Map: 
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G 88 individual sites exhibited a significant decreasing trend 
H individual sites exhibited a significant increasing trend 
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Butyltins 



Chemical Description 

Forthisdocumentbutyltinisthesumofthreeorganometaliccompound^tributylin^heparentcompound^ndtwoofitstransformationproducts 
(dibutyltin and monobutyltin). 

Sources 

Tributyltinisusedasanantifoulingagentinmarinepaintsappliedto boat hulls.Slowreleasefromthepaintintotheaquaticsystem retards 

organismattachmentandincreasesambientenvironmentallevelsTheU.S.partiallybannedtheuseoftributyltinin1988foruseonboatslessthen 

25 m in length, drastically limiting use on many recreational vessels. 

Toxicity 

Tributyltinisanextremelytoxicbiocidethatisregu 

species.Organotincompoundsarereadilybioaccumulatedbyaquaticorganismsfromwaterbutthereisnoevidenceforbiomagnificationupthe 

foodchain.Sexchangeshavebeenshowntooccuringastropodsexposedtoelevatedlevelsoftributyltin.ThereisnoFDArecommendedsafetylevel 

for butyltins in fish and fish products. 

Fate and Transport 

Tributyltinissparinglysolubleinwaterandassociatesrea 

environmentandaccumulateinsediment-therefore^heywillcontinuetobeasourceofbutyltintotheaquaticenvironmentCGibbsandBryanJQQ^ 

EPA^OOBJ.Tributyltintransformstodibutyltinandthentomonobutyltin.Releasesoforganotinstotheatmospherearenotsignificantduetotheir 

low vapor pressure and rapid photodegradation. 



San Diego Bay Highlight 
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Background 

San Diego Bay supports commercial, military and recreational boating. 
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Decreasing Trend G 
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Status 

• Concentrations inside the bay are higher than those outside the bay. 

• Relative to the nation, San Diego Bay has an elevated level of butyltin 
contamination, however they are not among the highest in the country. 



Trends 

• Sites with decreasing concentrationsarefoundinsideandoutsidethe bay. 

• The proportion of sites with decreasing trends is greater than that found 
nationally. 

• Regional butyltinconcentrationsaredecreasinginSanDiegoBayliketherestof 
nation. 



1 



Trend Percentage 



43 




An Assessment of Two Deca 



desof 



Contaminant Monitoring in the Nation's Coastal Zone 




Chlordanes 



44 



Nation at a Glance: 



Chlordanes 



Status Summary 



Regional Species Characterization 



The highest concentrations are associated with historic agricultural use and urban 
termite control. High chlordane concentrations are found near urban centers and 
metropolitan areas. 

National Characterization 
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Regional Comparison of Concentration (% 



A Summary of Regional Trends: 

G Upper Northeast, Lower Northeast, Middle Atlantic, Southeast, 
EasternGulfCoast,WesternGulfCoast,SouthernCalifornia,Northern 
California, Northwest, Great Lakes 



Summary of Site Trends Map: 
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G 1 29 individual sites exhibited a significant decreasing trend 
H 1 individual sites exhibited a significant increasing trend 
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Chemical Description 

Chlordanebelongstoagroupoforganicpesticidescalledcyclodienes.ltisatechnicalmixturewhoseprinciplecomponentsarealpha-chlordane, 
gamma-chlordane,heptachlorandnonachlor.Chlordaneasreportedhereisthesumofthreeprominentcompounds,alpha-chlordane,heptachlorand 
trans-nonachlor, plus one transformation product (heptachlor epoxide). 

Sources 

Technicalchlordane,aninsecticide,isacomplexmixtureofatleastfiftycompounds.ltwasusedintheU.S.from1 948-1 983foragriculturaland 

urbansettingstocontrolinsectpests.ltwasalsothepredominantinsecticideforthecontrolofsubterraneantermites.Agriculturaluseswere 

bannedin1983andalluseswerebannedby1988ThesecompoundsaresomeofthemostubiquitouscontaminantsmeasuredbytheMusselWatch 

Program. TheFDAactionlevelforchlordaneinallfishis0.3ppmwetweight(FDA / 2001).lnyeas2004-2005oftheMussel Watch Program,a 

maximumchlordaneconcentrationof0.01ppmwetweightwasmeasuredinlndianRiver,Florida(IRSR)andSinclairlnlet,Washington(SIWP). 

Toxicity 

Exposuretochlordanecanoccurthrougheatingcropsfromcontaminatedsoil,fish and shellfishfrom contaminated waters,or breathing 

contaminatedair.Chlordanecanenterthebodybybeingabsorbedthroughtheskin,inhalationandingestion.Athighlevels,chlordanecanaffectthe 

nervous system, digestive system, brain and liver, and is also carcinogenic. Chlordane is highly toxic to invertebrates and fish. 

Fate 

Removalfrombothsoilandwatersourcesisprimarilybyvolatilizationandparticle-boundrunoff.lnair,chlordanedegradesasaresultofphotolysis 
andoxidation.Chlordaneexistsintheatmosphereprimarilyinthevapor-phase,buttheparticle-boundfractionisimportantforlong-rangetransport. 
ChlordaneisprevalentintheArcticduetothegrasshoppereffectanddistributedinthefoodweb(Hargraveetal.,1992).Chlordanebindsto 
dissolved organic matter, further facilitating its transport in natural waters. 



Central Gulf Coast Highlight 
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Background 

Decreasing concentration trends are consistent with earlier reporting. 







Concentration Percentage 



Status 

• On the Western Gulf Coast chlordane is the highest in enclosed bays. 

• Regional concentrations are similar to those found for nationwide. 



Decreasing Trend G 




Trends 

• Nearlyallsitesshowdecreasingconcentrationtrends,whichisconsistentwith 
Tin h* fl n^_ the ban of all chlordane use in 1988. 

• Regionally and nationally chlordane concentrations are decreasing. 
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Nation at a Glance: 



DDTs 



Status Summary 



Regional Species Characterization 



The highest concentrations are associated with historic DDT manufacturing 
facilities. High and moderate concentrations occur primarily in estuaries and bays 
as a result of industrial discharge on the Southwest Coast. 



National Characterization 
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Trends Summary 



A Summary of Regional Trends: 

GUpperNortheast,LowerNortheast,MiddleAtlantic,Southeast,Eastern 
GulfCoast,WesternGulfCoast,SouthernCalifornia,Northwest,Great 
Lakes 

4 Northern California 



Summary of Site Trends Map: 
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Decreasing National Trend 
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G 1 30 individual sites exhibited a significant decreasing trend 
H individual sites exhibited a significant increasing trend 
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Chemical Description 

Sources 

DDTwasusedworldwideasaninsecticideforagriculturalpestsandmosquitocontrol.ltsuseintheUnitedStateswasbannedin 1972,butitisstill 

used in some countries today (ATSDR, 2002a). 



Toxicity 

Duetoitsenvironmentalpersistenceandhydrophobicnatur^DDTbioaccumulatesinorganisms.Manyaquaticandterrestrialorganismsarehighly 
sensitivetoDDTAsaresultofDDT'stoxiceffectonwildlifeJnparticularbirdsJtsusagewasbannedintheUnitedStatesTheFDAactionlevelfo 
DDTinallfish(edibleportion)is5ppmwetweight(FDA / 2001).lnyears2004-2005oftheMusselWatchProgram / amaximumDDTconcentrationof 
0.09 ppm wet weight was measured in Southern California Bight. 

Fate and Transport 

DDTtransformstoDDDandDDE^helatterbeingthepredominantformfoundintheenvironment.EvaporationofDDTfromsoilfollowedbylong 
distancetransport(thegrasshoppereffect)resultsinitswidespreadglobaldistribution.DDTanditstransformationproductsareverypersistentand 
accumulateintheenvironmentbecausetheyresistbiodegredation.DDTthatenterssurfacewatersissubjecttovolatilization^dsorptiontosuspended 
particulates and sediment, and bioaccumulation. About half of the atmospheric DDT is adsorbed to particulates (Bidleman, 1988). 



Southern California Highlight 




Background 

DDT is present in sediments of the PalosVerdes Shelf largely as a result of 

wastewaterdischargesfromtheformerMontroseChemicalCorporation^DDT 

manufacturing plant inTorrance, California, that operated from 1947 to 1983. 
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Concentration Percentage 




Status 

• TheSouthernCalifornianCoasthasamuchhigherproportionofmiddleandhigh 
DDT measurements relative to the rest of the nation. 

• The majority of sitescharacterized as high in the nation are in the Southern 
Californian region. 

• Highconcentrationsareprimarilyfoundinthevicinityofthemanufacturingplant. 

Trends 

• DecreasesinDDTconcentrationsinSouthernCaliforniaaresimilartowhatis 
recorded for the nation. 

• ThedecreasesfoundinSouthernCaliforniacomeasaresultofthecessationof 
manufacturing of DDT in the region and transport to the deep ocean. 
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Nation at a Glance: 



Dieldrins 



Status Summary 



Regional Species Characterization 



The highest concentrations are associated with pesticide use and manufacturing 
adjacent to urban bays and estuaries. 



National Characterization 
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Trends Summary 



A Summary of Regional Trends: 

GUpperNortheast,LowerNortheast,MiddleAtlantic,Southeast,Eastern 
Gulf, Coast, Western Gulf Coast, Great Lakes 

4 Southern California, Northern California, Northwest 



Summary of Site Trends Map: 
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Decreasing National Trend 
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Chemical Description 

Sources 

lnthisdocument,dieldrinisdefinedasthesumoftwocompounds,dieldrinandaldrin.Dieldrinandarelatedcompound(aldrin)werewidelyusedas 

insecticidesinthe1960sforthecontroloftermitesaroundbuildingsandgeneralcropprotectionfrominsects(ATSDR,2002b).ln1970,allusesof 

aldrinanddieldrinwerecanceledbasedonconcernthattheycouldcausesevereaquaticenvironmentalchangeandtheirpotentialascarcinogens 

(EPA,1980)Thecancellationwasliftedin1972toallowlimiteduseofaldrinanddieldrin,primarilyfortermitecontrol.Allusesofaldrina 

were again cancelled in 1 989 (EPA, 1 990). 

Toxicity 

Exposuretoaldrinanddieldrinoccursthroughingestionofcontaminatedwaterandfoodproducts,includingfishandshellfish,andthroughinhalation 

ofindoorairinbuildingstreatedwiththeseinsecticides.Aldrinisrapidlymetabolizedtodieldrininthehumanbody.Acuteandlong-termhuman 

exposuresareassociatedwithcentralnervoussystemintoxication.Aldrinanddieldrinarecarcinogenictoanimalsandclassifiedaslikelyhuman 

carcinogens.TheFDAhasestablishedanactionlevelof0.3ppmwetweightforaldrin/dieldrininallfish(FDA,2001).lnyears2004-2005ofthe 

MusselWatchProgram,amaximumdieldrinconcentrationof0.02ppmwetweight(equivalent)wasmeasuredinMontereyBay,California(MBES). 

Fate and Transport 

Aldrinisreadilyconvertedtodieldrin,whiledieldrinisresistanttotransformation.Dieldrinbioaccumulatesandismagnifiedthroughaquaticfo^ 
chainsandhasbeendetectedintissueoffreshwaterandsaltwaterfish,andmarinemammals.Aldrinanddieldrinappliedtosoilaretightlybound, 
butmaybetransportedtostreamsandriversbysoilerosion.Volatilizationistheprimarylossmechanismfromsoil.Dieldrinundergoesminor 
degradation to photodieldrin in marine environments. 



Central Gulf Coast Highlight 




Background 

Highlypersistentandwidelyappliedasapesticide,dieldrincontinuestobefound 
at medium levels in the region. 




Concentration Percentage 



Decreasing Trend G 



Status 

• On the Central Gulf Coast dieldrin is the highest in enclosed bays. 

• Regionalconcentrationsareelevatedrelativetothosefound nationwide. 




Trends 

• Morethanhalfthesitesshowdecreasingtrends,whichisconsistentwith 
the 1974 ban from agricultural use. 

• The region as a whole has a significant decreasing trend. 
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Nation at a Glance: 



PAHs 



Status Summary 



Regional Species Characterization 



Elevated concentrations are associated with petroleum manufacturing, creosote use 
and wood burning. 



National Characterization 
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Regional Comparison of Concentration (% 



Trends Summary 

A Summary of Regional Trends: 

G Southeast, Eastern Gulf Coast, Great Lakes 

4 Lower Northeast, Upper Northeast, Middle Atlantic, Western Gulf 
Coast, Southern California, Northern California, Northwest 



Summary of Site Trends Map: 
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National Trends 



Decreasing National Trend 




Regional Comparison of Trends (%) 
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G 33 individual sites exhibited a significant decreasing trend 
H 2 individual sites exhibited a significant increasing trend 
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Chemical Description 

Sources 

PolycyclicaromatichydrocarbonsCPAHsJarefoundincreosote^oo^petroleum^oaLandtanandaretheonlyorganiccontaminantsmeasuredby 

theMusselWatchProgramthathavenaturalsourcesCe.gJorestfire^volcanoesJinadditiontoanthropogenicsourcesCautomobilesemissions, 

homeheating,coalfiredpowerplants).PAHsareformedfromthefusingofbenzeneringsduringtheincompletecombustionoforganicmaterials. 

TheyarealsofoundinoilandcoalThemainsourcesofPAHstotheenvironmentareforestfire^coalfiredpowerplant^andautomobileexhaust 

and local releases of oil. 

Toxicity 

Madeupofasuiteofhundredsofcompounds / PAHsexhibitawiderangeoftoxicities.Sourcesappearonthe2005 Priority List of Hazardous 

Substance^asdospecificcompoundsCATSDRJQQSJ.HumanexposuretoPAHscancomeasaresultofbeingexposedtosmokefromforestfires, 

automobileexhausthomeheatingusingwood^rillingandcigarettes.ToxicresponsestoPAHsalsooccurinaquaticorganismsandincludes 

reproductioninhibitioamutationsjiverabnorm 

and urban runoff. There is no FDA recommended safety level for PAHs in fish and fish products. 

Fate and Transport 

ThefateandtransportofPAHsisvariableanddependentonthephysicalpropertiesofeachindividualcompound.MostPAHsstronglyassociate 
withparticles;largerPAHcompounds(highmolecularweight)associatetoahigherdegreewithparticlesrelativetosmallerPAHcompounds 
(lowmolecularweight).Smallercompoundspredominateinpetroleumproductswhereaslargercompoundsareassociatedwithcombustion. 
(ATSDR, 1995). 



Puget Sound Highlight 




No Trend 4 




Background 

DecreasesinPAHsobservedinPugetSoundinthe1970sand1980sarelikelydue 
toaswitchfromcoaltooilandnaturalgaspowergeneration.TheincreaseofPAHs 
inrecentyearshasbeenattributedtourbansprawlandincreasedvehicletrafflc. 
lnthepast15yearstheamountofshiptrafflctransportingoilhasincreasedbut 
thenumberofoilreleaseshavedecreasedsteadilysince2000 / whilethevolumeof 
spilled oil has remained steady (Puget Sound Action Team, 2007). 



Status 

• SitesinPugetSoundhavePAHconcentrationsthatareamongthehighestin 
the nation. 

• Nearly2/3ofthesitesinthePugetSoundarecategorizedasmediumtohigh / 
nearly double what is observed nationally. 



Trends 

• Overall there is no significant Puget Sound wide trend. 



Concentration Percentage 



:.. 



r 



Trend Percentage 



51 




ades of 



An Assessment of Two Decades of Contaminant Monitoring in the Nation's Coastal Zone 




PCBs 



Nation at a Glance: 



PCBs 
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Status Summary 



Regional Species Characterization 



At the national level high and medium PCB contamination is localized, a limited 
number of sites at the national level have elevated concentrations. 



National Characterization 
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Regional Comparison of Concentration (%) 



Trends Summary 

A Summary of Regional Trends: 

GLowerNortheast,EasternGulfCoast,WesternGulfCoast,GreatLakes 

4 Upper Northeast, Middle Atlantic Southeast, Southern California, 
Northern California, Northwest 



Summary of Site Trends Map: 



National Trends 



Decreasing National Trend 
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G 46 individual sites exhibited a significant decreasing trend 
H 1 individual sites exhibited a significant increasing trend 
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Chemical Description 

Thereare209possiblePCB(polychlorinatedbiphenyl)compounds / called // congeners ,, / thatweremarketedasmixturesknownasAroclor. 

Sources 

PCBsaresyntheticorganicchemicalscomposedofbiphenylsubstitutedwithvaryingnumbersofchlorineatoms.Theyweremanufacturedbetween 

1929and1977.Polychlorinatedbiphenylsappearonthe2005listofhazardoussubstances(ATSDR / 2000).PCBusewasregulatedin1971 / newuses 

werebannedin1976.PCBswereusedinelectricaltransformers / capacitorsJubricantsandhydraulicfluids.Otherusesincludedpaints / adhesives / 

plasticizersandflameretardants.ManufacturingofPCBsfo 

are predominately used in electrical applications and can still be found in transformers and electrical equipment. 

Toxicity 

ThemainhumanexposurerouteforPCBsisthrougheatingcontaminatedseafoodandmeats.PCBsareassociatedwithskinailment^neurological 

andimmunologicalresponsesandathighdosescandecreasemotorskillsandcauseliverdamage^ndmemoryloss.Exposureofaquaticlifeto 

PCBsresultsinbirthdefectsJoweredfecundit^canceranddeath.PCBsarehazardousbecausetheyaretoxicdegradeslowlyandbioaccumulate. 

TheFDAtolerancelevelforPCBsinallfish(edibleportion)is2ppmwetweight / irrespectiveofwhichmixtureofPCBsispresentastheresidue 

(FDA / 2001;CFR / 2003).lnyears2004-2005oftheMusselWatchProgram / amaximumPCBconcentrationof0.28ppmwetweightwasmeasuredin 

Buzzards Bay, Massachusetts. 

Fate and Transport 

PCBsarepersistentintheenvironmentandassociatewithparticlesinaquaticsystemsasaresultoftheirstronghydrophobicnature.Theyarelong 
lived in the environment; improper disposal and leakage is responsible for environmental introduction. 



Hudson Raritan Highlight 




Background 

SedimentinpartsoftheupperHudsonRiverremainheavilycontaminatedwithPCBs 
and will remain a source of PCBs in the lower Hudson River for years to come. 




Concentration Percentage 



Status 
• The Hudson Raritan Estuary has a higher proportion of moderate levels of 
contamination relative to other mussels measured. 



Decreasing Trend G 




Trends 

• Four of the five sites show decreasing concentration trends. 

• Like the nation, this region exhibits a decreasing trend. 
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Appendix 2: Results by State 



Alaska (AK) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 
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-147.6460 


Unakwit Inlet 


Siwash Bay 


CIHS 


59.6145 


-151.4442 
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Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 
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Appendix 2: Results by State 



California (CA) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 
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4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 
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Appendix 2: Results by State 



California (CA) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



Site 
SBSB 




Latitude 



34.3957 



Longitude 
-119.7275 



General Location 
Point Santa Barbara 



Location 

Point Santa Barbara 
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-120.4570 


Point Conception 


Point Conception 
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San Luis Obispo Bay 


Point San Luis 


SSSS 


35.6347 


-121.1947 


San Simeon Point 


San Simeon Point 
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Pacific Grove 


Lovers Point 


MBML 
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-121.7897 


Monterey Bay 


Moss Landing 


MBES 


36.8098 


-121.7852 


Monterey Bay 


Elkhorn Slough 


MBSC 


36.9542 


-122.0247 


Monterey Bay 


Point Santa Cruz 


SFSM 


37.5780 


-122.2537 


San Francisco Bay 


San Mateo Bridge 
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California (CA) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 
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Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



SFYB 


M 


87 


4 






7.2 








56 








7.9 
















153 


4 






SFDB 


M 


12 






- 


14 








75 


4 




- 


6.2 






- 


831 








259 


4 






TBSR 


M 


4.7 








2.8 








13 








1.2 








424 








13 








BBBE 


M 


5.8 








16 


4 






24 








14 


4 






125 








68 








PALH 


M 


4.7 








14 








68 


4 




- 


11 


4 




- 


159 








100 








PDSC 


M 


2.2 








5.8 








3.6 








6.4 








184 






•- 


4.4 








HMBJ 


M 


1.2 








2.7 








2 








4.7 






•- 


169 








6.9 








EUSB 


M 


19 






- 


1.9 








5.3 








0.68 








721 








23 








SGSG 


M 


1.9 








8.2 








4.8 








6.5 








172 








7.3 









66 




NOAA National Status & Trends | Mussel Watch Report 




An Assessment of Two Deca 



desof 



Contaminant Monitoring in the Nation's Coastal Zone 



67 




Appendix 2: Results by State 



Connecticut (CT) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 




Site Latitude Longitude General Location 

LICR 41 .31 83 -72.3583 Long Island Sound 



Location 
Connecticut River 



LISI 



41.0527 -73.4173 Long Island Sound 



Sheffield Island 
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Delaware (DE) 



Regional (r) Status (s) 


Trend (t) 


Mussels (M) National Status 


National Trend 


4 Medium Medium 


G Decreasing 


4 High 4 High 


H Increasing 


Zebra Mussels (ZM) 




Medium 




4 High 




Oysters (O) 




Medium 




4 High 





Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



DBCH 



38.7835 -75.1 205 Delaware Bay 



V 



Site Latitude Longitude General Location Location 

DBKI 39.2032 -75.3590 Delaware Bay Kelly Island 



Cape Henlopen 
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Organics (ppb) 
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Appendix 2: Results by State 



Florida (FL) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



Site 
SJCB 



Latitude 



30.3810 



Longitude 
-81.4400 



General Location 
St. Johns River 



~\ 



Location 
Chicopit Bay 
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Maule Lake 


BBGC 


25.5333 


-80.3232 


Biscayne Bay 
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-80.9237 


Florida Bay 


Flamingo 


EVFU 


25.9023 


-81.5123 


Everglades 


Faka Union Bay 


RBHC 


26.0270 


-81.7388 


Rookery Bay 


Henderson Creek 
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Florida (FL) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 
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Tampa Bay 
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Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 
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Organics (ppb) 
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1443 








27 








CBBI 


O 


46 








2.7 






- 


3.8 






- 


0.62 






- 


217 








6.5 








TBCB 


O 


8.8 






- 


10 






- 


20 






- 


0.39 






- 


228 








21 








TBHB 


O 


67 








7.5 








14 








1.3 








993 








49 








TBKA 


O 


134 








37 




4 


- 


62 






- 


4 






- 


507 






- 


126 




4 


- 


TBOT 


O 


5.9 








14 








19 








1.1 








637 








44 








TBPB 


O 


9.9 








21 








12 






- 


2.3 








628 








32 








TBMK 


O 


1.5 








5.5 






- 


3.1 






- 


0.61 






- 


115 






- 


19 








TBNP 


O 


15 








20 






- 


14 






- 


2.4 








375 






- 


32 






- 


CKBP 


O 


5.8 








1.7 






- 


1.8 






- 


0.34 






- 


138 








3.9 
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Appendix 2: Results by State 



Florida (FL) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



Site 
SRWP 



~\ 



Latitude 



29.3292 



Longitude 
-83.1742 



General Location 
Suwannee River 



Location 
West Pass 



AESP 


30.0633 


-84.3220 


Apalachee Bay 


Spring Creek 


APCP 


29.7242 


-84.8842 


Apalachicola Bay 


Cat Point Bar 


APDB 


29.6725 


-85.0657 


Apalachicola Bay 


Dry Bar 


SAWB 


30.1425 


-85.6322 


St. Andrew Bay 


Watson Bayou 


PCMP 


30.1512 


-85.6630 


Panama City 


Municipal Pier 


PCLO 


30.2513 


-85.6810 


Panama City 


Little Oyster Bar 


CBSR 


30.4120 


-86.2037 


Choctawhatchee Bay 


Off Santa Rosa 
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Florida (FL) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



~\ 



Site Latitude Longitude General Location Location 

CBPP 30.4823 -86.4793 Choctawhatchee Bay Postil Point 



CBJB 


30.4108 


-86.4908 


Choctawhatchee Bay 


Joe's Bayou 


PBSP 


30.3498 


-87.1547 


Pensacola Bay 


Sabine Point 


PBIB 


30.5167 


-87.1117 


Pensacola Bay 


Indian Bayou 


PBPH 


30.4137 


-87.1913 


Pensacola Bay 


Public Harbor 



Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


SRWP 


O 


35 


4 


4 




1.7 








16 








0.17 


4 






0.93 








0.14 








0.25 


4 






819 








AESP 


O 


15 


4 






2.6 








24 








0.1 


4 






0.89 








0.27 

















381 








APCP 


O 


15 


4 






2.1 








45 








0.08 


4 






1.4 








0.23 

















356 








APDB 


O 


15 


4 






2.2 






- 


36 






- 


0.08 


4 






1.5 








0.24 

















322 








SAWB 


O 


31 


4 


4 


- 


1 








266 


4 






0.08 


4 






0.78 








0.69 


4 






0.09 








2530 






- 


PCMP 


O 


36 


4 


4 


- 


1.4 








308 


4 






0.1 


4 






0.82 








0.49 


4 




- 











2050 








PCLO 


O 


22 


4 




- 


1.2 








38 








0.06 








0.7 








0.32 

















1580 






- 


CBSR 


O 


11 








2.3 








61 








0.25 


4 






1.3 








1.3 


4 






0.21 


4 






2030 









Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


CBPP 


O 


12 


4 




- 


2.4 








79 








0.24 


4 






1 








0.84 


4 






0.11 








2540 








CBJB 


O 


17 


4 






3.5 


4 






821 


4 


4 


- 


0.16 


4 




- 


1.1 








0.64 


4 




- 


0.23 


4 






7710 


4 






PBSP 


O 


17 


4 




- 


2.7 








52 








0.17 


4 






1.7 


4 






0.54 


4 






0.17 








1010 






- 


PBIB 


O 


13 


4 






2.2 








41 








0.1 


4 






2.1 


4 






0.36 

















739 








PBPH 


O 


12 


4 






2.8 








84 








0.17 


4 






1.4 








0.75 


4 






0.13 








3200 









Organics (ppb) 



Sites 


Spec 


Butyltins 


r 


s 


t 


Chlordanes 


r 


s 


t 


DDTs 


r 


s 


t 


Dieldrins 


r 


s 


t 


PAHs 


r 


s 


t 


PCBs 


r 


s 


t 


SRWP 


O 


5.7 








2.3 








1.7 








0.19 
















3.9 








AESP 


O 


8.3 






- 


2.1 








7.7 






- 


0.27 






- 


194 








5.1 






- 


APCP 


O 


5.2 






- 


4.1 






- 


11 






- 


2.5 






- 


340 






- 


10 








APDB 


O 


5.7 








5 






- 


14 






- 


3.7 






- 


342 








11 








SAWB 


O 


79 








11 






- 


52 






- 


1.8 






- 


1202 








103 




4 


- 


PCMP 


O 


110 






- 


10 








52 






- 


1.2 






- 


1374 








66 








PCLO 


O 


8.4 






- 


4.3 






- 


77 






- 


1.4 








359 








23 








CBSR 


O 


14 








13 








138 




4 




9.8 








479 








43 









Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



CBPP 


O 


14 








13 








138 




4 


- 


9.2 








451 






- 


38 








CBJB 


O 


42 






- 


6.5 






- 


26 






- 


1.9 






- 


2372 








45 








PBSP 


O 


8.1 








3.2 








7.9 








1.7 








187 








28 








PBIB 


O 


1.7 






- 


3.2 






- 


9.9 






- 


1.7 






- 


142 








83 






- 


PBPH 


O 


8.1 






- 


11 






- 


20 






- 


9.5 








360 






- 


58 






- 
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Appendix 2: Results by State 



Georgia (GA) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 




Site 


Latitude 


Longitude 


General Location 


Location 


SRTI 


32.0165 


-80.8825 


Savannah RiverEstuary 


Tybee Island 


SSSI 


31.3928 


-81.2880 


Sapelo Sound 


Sapelo Island 


ARWI 


31.3242 


-81.3108 


Altamaha River 


Wolfe Island 



Appendix 2: Results by State 



lllinios(IL) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



t 



Site 



Latitude Longitude General Location 



Location 



LMNC 



42.3047 -87.8273 Lake Michigan 



North Chicago 



Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


SRTI 


O 


20 


4 






2.5 








87 








0.08 


4 






2.2 


4 






0.43 

















1530 








SSSI 


O 


19 


4 






1.7 








51 








0.1 


4 






1.8 


4 






0.41 

















969 








ARWI 


O 


21 


4 






1.8 








54 






- 


0.08 


4 






1.7 


4 






0.18 

















947 









Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


LMNC 


ZM 


6.8 


4 




- 


5 


4 






31 


4 






0.05 


4 






30 


4 


4 




18 


4 


4 




0.25 








149 


4 







Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



SRTI 


O 


101 








2.1 






- 


4.3 






- 









- 


561 






- 


10 








SSSI 


O 


8.8 








0.77 






- 


2.7 






- 


0.62 






- 


175 








5.8 








ARWI 


O 


8.7 








1.8 








4.2 








0.8 








192 








11 









Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



LMNC 


ZM 


15 








3.1 






- 


45 








6.2 




4 


- 


1120 








90 
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Appendix 2: Results by State 



Indiana (IN) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 




Site Latitude Longitude General Location Location 

LMHM 41.6987 -87.5083 Lake Michigan Hammod Marina 
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Louisiana (LA) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 






Site 


Latitude 


Longitude 


General Location 


Location 


LPNO 


30.0363 


-90.0413 


Lake Pontchartrain 


New Orleans 


LBGO 


29.9448 


-89.8353 


Lake Borgne 


Gulf Outlet 


LBMP 


29.8670 


-89.6785 


Lake Borgne 


Malheureux Point 


BSBG 


29.5980 


-89.6208 


Breton Sound 


Bay Gardene 


BSSI 


29.4057 


-89.4838 


Breton Sound 


Sable Island 


BBMB 


29.2767 


-89.9420 


Barataria Bay 


Middle Bank 


BBSD 


29.4048 


-89.9988 


Barataria Bay 


Bayou Saint Denis 


TBLF 


29.2642 


-90.3982 


Terrebonne Bay 


Lake Felicity 


TBLB 


29.2595 


-90.5943 


Terrebonne Bay 


Lake Barre 


CLCL 


29.2532 


-90.9267 


Caillou Lake 


Caillou Lake 



Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


LMHM 


ZM 


4 








2.4 








19 








0.05 


4 






12 








2.9 


4 






0.27 








91 


4 







Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


LPNO 


O 


4.7 








9.4 


4 


4 




636 


4 















4.1 


4 






0.63 


4 






0.28 


4 






6440 


4 






LBGO 


O 


7.2 








7.9 


4 


4 




300 


4 






0.08 


4 






2.5 


4 






0.41 








0.17 








4260 


4 






LBMP 


O 


6 








9.9 


4 


4 




238 


4 






0.06 








3 


4 






0.93 


4 






0.11 








3210 








BSBG 


O 


3.5 






- 


3.7 


4 






93 








0.09 


4 






2.9 


4 




- 


0.94 


4 




- 


0.12 








1350 








BSSI 


O 


6.7 








12 


4 


4 




211 

















2.7 


4 






0.81 


4 






0.17 








2600 








BBMB 


O 


6.4 








1.5 








45 








0.09 


4 






1.5 








0.46 








0.14 








1170 






- 


BBSD 


O 


7.5 








1.4 








39 








0.09 


4 






1.9 


4 






0.31 

















969 








TBLF 


O 


7.2 








2.6 








93 















- 


2 


4 






0.61 


4 















1890 








TBLB 


O 


6.9 








2.3 








79 

















2.1 


4 






0.62 


4 















1380 








CLCL 


O 


5.6 








4.2 


4 






152 








0.05 






- 


2.9 


4 




- 


0.47 

















1970 









Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



LMHM 


ZM 


21 









4.5 



18 



6 





4 












128 









Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



LPNO 


O 


76 






- 


40 




4 




28 








5 








828 






- 


96 




4 


- 


LBGO 


O 


13 








4 








4.5 








1.8 








350 








24 








LBMP 


O 


11 








1.5 






- 


4 






- 


1.5 






- 


291 








23 








BSBG 


O 


4.8 








0.49 






- 


2 






- 


0.54 






- 


177 






- 


18 








BSSI 


O 


22 








9.4 








32 








6.2 






- 


550 






- 


62 








BBMB 


O 


79 






- 


0.83 






- 


5.1 






- 


1.3 






- 


703 








14 








BBSD 


O 


45 








1 






- 


3.7 






- 


0.85 






- 


437 








12 








TBLF 


O 


1.9 






- 


0.09 






- 


2.8 






- 


0.13 






- 


171 








13 








TBLB 


O 


2.4 








0.36 






- 


1.5 






- 


0.26 






- 


220 








21 








CLCL 


O 


6.3 








1.5 






- 


3.5 






- 


0.43 






- 


249 








17 









76 




NOAA National Status & Trends | Mussel Watch Report 




ades of 



An Assessment of Two Decades of Contaminant Monitoring in the Nation's Coastal Zone 



77 




Appendix 2: Results by State 



Louisiana (LA) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 






Site Latitude Longitude General Location Location 

ABOB 29.2555 -91.1362 Atchafalaya Bay Oyster Bayou 



VBSP 


29.5795 


-92.0510 


Vermilion Bay 


Southwest Pass 


JHJH 


29.6368 


-92.7668 


Joseph Harbor Bayou 


Joseph Harbor Bayou 


CLSJ 


29.8290 


-93.3840 


Calcasieu Lake 


St. Johns Island 


CLLC 


30.0587 


-93.3075 


Calcasieu Lake 


Lake Charles 


SLBB 


29.7908 


-93.9063 


Sabine Lake 


Blue Buck Point 
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Maine (ME) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 




Site 


Latitude 


Longitude 


General Location 


Location 


PBPI 


44.2648 


-68.7337 


Penobscot Bay 


Pickering Island 


PBSI 


44.4567 


-68.8832 


Penobscot Bay 


Sears Island 


MSSP 


43.7578 


-69.9977 


Merriconeag Sound 


Stover Point 


CAKP 


43.3453 


-70.4743 


Cape Arundel 


Kennebunkport 



Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


ABOB 


O 


5.3 






- 


2.9 






- 


77 








0.09 


4 






2.6 


4 






0.39 






- 











1430 






- 


VBSP 


O 


6.5 








9 


4 


4 




545 


4 






0.07 








2.7 


4 






0.81 


4 















3260 








JHJH 


O 


5.7 








6.3 


4 






250 


4 






0.06 








2.1 


4 






0.33 






- 











2000 








CLSJ 


O 


5.1 






- 


4.7 


4 






252 


4 






0.22 


4 






3.3 


4 




- 


0.71 


4 















3230 








CLLC 


O 


4.2 








6.4 


4 






382 


4 






0.24 


4 




- 


3.5 


4 






1.3 


4 






0.18 








5220 


4 






SLBB 


O 


4.3 








4.7 


4 






257 


4 






0.11 


4 






2.9 


4 






0.25 

















3810 


4 







Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


PBPI 


M 


7.8 








1.1 








5.3 








0.09 






- 


0.92 






- 


0.89 






- 











81 








PBSI 


M 


8.5 








0.75 








5.2 






- 


0.12 








1.1 








1 

















78 








MSSP 


M 


9.5 








0.8 








6.4 








0.11 








1 








1.3 

















79 








CAKP 


M 


11 








1.4 








6.7 








0.17 








1.5 








2.4 

















104 









Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



Organics (ppb) 



ABOB 


O 


10 








0.99 






- 


5.6 






- 









- 


250 








31 








VBSP 


O 


3.7 






- 


2.5 






- 


25 








2.3 






- 


295 








34 








JHJH 





13 








1.3 






- 


31 








1.8 






- 


932 








54 








CLSJ 





38 








1.6 








6.4 






- 


0.84 






- 


465 








23 








CLLC 





97 








2.7 






- 


6.5 






- 


1.5 








950 








36 








SLBB 





65 








4.2 








7.8 






- 


1.5 






- 


551 








30 









Sites 


Spec 


Butyltins 


r 


s 


t 


Chlordanes 


r 


s 


t 


DDTs 


r 


s 


t 


Dieldrins 


r 


s 


t 


PAHs 


r 


s 


t 


PCBs 


r 


s 


t 


PBPI 


M 


1.3 








1.6 








7.4 








1.2 








202 








17 








PBSI 


M 


6 






- 


1.4 






- 


10 






- 


0.89 






- 


995 








19 








MSSP 


M 


3.2 








1.7 








8 






- 


0.79 








256 








24 








CAKP 


M 


11 








1.7 






- 


15 








0.64 






- 


507 








22 












78 
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Appendix 2: Results by State 



Maryland (MD) 



**L 



Appendix 2: Results by State 



Massachusetts (MA) 



«*< 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



Site 


Latitude 


Longitude 


General Location 


Location 


CBBO 


39.1573 


-76.4048 


Chesapeake Bay 


Bodkin Point 


CBHP 


38.9695 


-76.4147 


Chesapeake Bay 


Hackett Point Bar 


CBCP 


38.6073 


-76.1200 


Chesapeake Bay 


Choptank River 


CBHG 


38.3123 


-76.3978 


Chesapeake Bay 


Hog Point 


PRSP 


38.2817 


-76.9337 


Potomac River 


Swan Point 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



Site 


Latitude 


Longitude 


General Location 


Location 


CAGH 


42.6577 


-70.5973 


Cape Ann 


Gap Head 


SHFP 


42.5135 


-70.8442 


Salem Harbor 


Folger Point 


MBNB 


42.4198 


-70.9072 


Massachusetts Bay 


Nahant Bay 


BHDI 


42.3573 


-70.9730 


Boston Harbor 


Deer Island 


BHDB 


42.3022 


-71.0363 


Boston Harbor 


Dorchester Bay 


BHHB 


42.2760 


-70.8833 


Boston Harbor 


Hingham Bay 


BHBI 


42.3432 


-70.8783 


Boston Harbor 


Brewster Island 


MBNR 


42.1603 


-70.7425 


Massachusetts Bay 


North River 


DBCI 


42.0137 


-70.6365 


Duxbury Bay 


Clarks Island 



Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


CBBO 


O 


7.4 








14 


4 


4 




867 


4 


4 




0.07 








3.7 


4 




- 


0.33 








0.44 


4 






12000 


4 


4 




CBHP 


O 


7.2 








6.4 


4 






301 


4 






0.03 








4.7 


4 




- 


0.24 










4 






4570 


4 








0.25 


CBCP 


O 


5.7 








3.9 


4 






121 








0.04 








3.4 


4 






0.12 

















2170 








CBHG 


O 


6.4 








4.1 


4 






96 








0.03 








3.6 


4 






0.22 








0.11 








2550 








PRSP 


O 


5.9 








3.2 


4 






141 








0.07 








3.3 


4 






0.2 

















2660 









Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


CAGH 


M 


14 


4 






1 








7.1 






- 


0.13 








2.8 








1.8 






- 


0.16 








148 


4 






SHFP 


M 


14 


4 




- 


1.2 








9.1 








0.35 


4 


4 




1.9 








10 


4 


4 




0.17 








115 








MBNB 


M 


10 








1.7 








7.9 








0.33 


4 


4 




1.6 








3.6 


4 















128 








BHDI 


M 


11 






- 


1.4 








7.7 






- 


0.19 


4 




- 


1 








4.6 


4 






0.13 








91 






- 


BHDB 


M 


11 






- 


1.6 








9.9 






- 


0.28 


4 






1.5 








11 


4 


4 


- 


0.23 


4 




- 


172 


4 






BHHB 


M 


8.8 








1.1 








9 








0.26 


4 






1.1 








7.3 


4 


4 




0.12 








121 








BHBI 


M 


13 


4 






1 








6.4 








0.25 


4 






1.3 








3.9 


4 




- 









- 


110 








MBNR 


M 


11 








1.2 








6.5 








0.33 


4 


4 




1.1 








2.9 


4 




- 











86 








DBCI 


M 


8.5 








0.81 








6.6 






- 


0.18 


4 






0.81 








2.6 

















94 









Organics (ppb) 






Sites 


Spec 


Butyltins 


r 


s 


t 


Chlordanes 


r 


s 


t 


DDTs 


r 


s 


t 


Dieldrins 


r 


s 


t 


PAHs 


r 


s 


t 


PCBs 


r 


s 


t 


CBBO 


O 


366 


4 




- 


12 






- 


29 






- 


6.9 








481 








79 






- 


CBHP 


O 


297 


4 






11 






- 


29 






- 


6.6 






- 










64 








CBCP 


O 


22 








6 






- 


14 






- 


6.9 








306 








23 








CBHG 


O 


112 








5.7 






- 


13 






- 


3.9 






- 










21 








PRSP 


O 


76 








9.6 






- 


27 






- 


5.2 








266 








60 









Orga 

Sites 


nics (ppb) 
Spec Butyltins 


r 


s 


t 


Chlordanes 


r 


s 


t 


DDTs 


r 


s 


t 


Dieldrins 


r 


s 


t 


PAHs 


r 


s 


t 


PCBs 


r 


s 


t 


CAGH 


M 


7.9 








3.2 








7.6 






- 


0.73 






- 


284 








23 








SHFP 


M 


57 


4 






11 








51 






- 


1.4 






- 


671 








121 






- 


MBNB 


M 


16 








3.8 






- 


15 






- 


0.83 








557 








85 








BHDI 


M 


81 


4 




- 


9.1 






- 


52 






- 


2.2 








2089 


4 




- 


390 


4 






BHDB 


M 


108 


4 






11 






- 


59 






- 


2.2 






- 


2752 


4 




- 


478 


4 




- 


BHHB 


M 


55 








6.4 






- 


34 






- 


1.7 








956 






- 


231 


4 






BHBI 


M 


12 








5.4 






- 


24 






- 


1 






- 


959 






- 


162 


4 






MBNR 


M 


20 








7 






- 


46 








2.6 








1764 


4 






159 


4 






DBCI 


M 


10 








3.9 






- 


23 






- 


1.9 






- 


407 








102 









80 



81 
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Appendix 2: Results by State 



Massachusetts (MA) 

Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



«*>. 



Site Latitude Longitude General Location Location 

CCNH 41.7958 -69.9462 Cape Cod Nauset Harbor 



BBWF 


41.6067 


-70.6528 


Buzzards Bay 


West Falmouth 


BBCC 


41.7402 


-70.6157 


Buzzards Bay 


Cape Cod Canal 


BBAR 


41.5797 


-70.8590 


Buzzards Bay 


Angelica Rock 


BBRH 


41.5397 


-70.9283 


Buzzards Bay 


Round Hill 


BBGN 


41.4817 


-71.0373 


Buzzards Bay 


Goosebury Neck 



Appendix 2: Results by State 



Michigan (Ml) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



* 



Site 


Latitude 


Longitude 


General Location 


Location 


LMHB 


42.7732 


-86.2150 


Lake Michigan 


HollandBreakwater 


LMMU 


43.2258 


-86.3470 


Lake Michigan 


Muskegon 


TBLL 


45.2057 


-85.5368 


Traverse Bay 


LeelanauStatePark 


LHTB 


44.9222 


-83.4135 


Lake Huron 


Thunder Bay 


SBSR 


43.6735 


-83.8367 


Saginaw Bay 


Saginaw River 


SBSP 


43.9098 


-83.4002 


Saginaw Bay 


Sandpoint 


LHBR 


43.0443 


-82.4387 


Lake Huron 


Black River Canal 


LESP 


41.9587 


-83.2330 


Lake Erie 


Stony Point 


LERB 


41.6745 


-83.2262 


Lake Erie 


Reno Beach 



Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


CCNH 


M 


10 








0.68 








7.5 








0.09 








0.62 








1.1 

















95 








BBWF 


M 


19 


4 






1.4 








9.7 








0.13 






- 


2.1 






- 


1.3 

















95 








BBCC 


M 


15 


4 






0.94 








7.3 








0.16 








1.6 






- 


3.8 


4 




- 











77 








BBAR 


M 


14 


4 






0.86 






- 


7.9 








0.1 








1.4 








1.9 

















88 






- 


BBRH 


M 


16 


4 






1.1 








8.4 








0.16 






- 


1.7 








2.2 

















109 








BBGN 


M 


16 


4 






1 








7.6 






- 


0.16 








2.2 






- 


1.8 















- 


102 









Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


LMHB 


ZM 


5.6 








3.8 


4 






11 








0.06 


4 






25 


4 


4 




0.44 








0.08 








114 


4 






LMMU 


ZM 


4.9 






- 


3.6 


4 




- 


9.1 








0.05 


4 






14 








0.7 








0.09 








101 


4 




- 


TBLL 


ZM 


7.1 


4 






4.1 


4 






23 








0.11 


4 






18 








0.39 








0.09 








101 


4 






LHTB 


ZM 


5.1 








12 


4 


4 




26 


4 






0.09 


4 






33 


4 


4 




0.49 








0.09 








140 


4 






SBSR 


ZM 


6.9 


4 






0.95 








18 








0.05 


4 






24 


4 






2.1 


4 






0.2 








113 


4 






SBSP 


ZM 


3.1 






- 


2 








33 


4 






0.06 


4 






16 








0.95 








0.74 


4 






81 








LHBR 


ZM 


7.5 


4 






11 


4 


4 




31 


4 






0.11 


4 






41 


4 


4 




0.99 








0.08 








117 


4 






LESP 


ZM 


5.1 






- 


2.2 








16 








0.06 


4 






16 








3.2 


4 






0.3 








77 






- 


LERB 


ZM 


6.4 


4 






3.3 


4 




- 


21 








0.05 


4 






17 








2.4 


4 






0.36 








67 












Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 






CCNH 


M 


7.4 








3.2 






- 


13 








1.5 






- 


252 








33 








BBWF 


M 


6.9 






- 


4.9 








13 








3.1 






- 


198 








163 


4 






BBCC 


M 


6.7 






- 


4.2 








14 








3.8 








238 








105 








BBAR 


M 


17 






- 


2.7 






- 


47 






- 


2.9 








780 








1413 


4 


4 




BBRH 


M 


9.4 






- 


1.5 






- 


22 








1.2 






- 


662 






- 


632 


4 






BBGN 


M 


5.6 






- 


0.97 






- 


7.8 






- 


1.5 






- 


305 








126 









Organics (ppb) 



Sites 


Spec 


Butyltins 


r 


s 


t 


Chlordanes 


r 


s 


t 


DDTs 


r 


s 


t 


Dieldrins 


r 


s 


t 


PAHs 


r 


s 


t 


PCBs 


r 


s 


t 


LMHB 


ZM 


19 








15 






- 


68 


4 




- 


12 


4 


4 


- 


745 








266 


4 




- 


LMMU 


ZM 


7.8 








22 


4 


4 


- 


67 


4 




- 


16 


4 


4 




960 






- 


154 


4 




- 


TBLL 


ZM 


14 








1.7 








3.2 








5.4 








128 








20 








LHTB 


ZM 


8.3 








1.4 








3.5 








2.3 








205 








17 








SBSR 


ZM 


6.2 






- 


9.7 








26 








1 






- 


730 






- 


119 








SBSP 


ZM 


11 








3.1 








4.9 






- 


1.9 






- 


173 








25 








LHBR 


ZM 


7.6 








4.8 








4.1 








2.9 






- 


235 








17 








LESP 


ZM 


12 








13 








57 








2.4 








1595 


4 


4 


- 


424 


4 


4 




LERB 


ZM 


7.2 








4.7 








12 








5.7 






- 


607 








96 
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83 




NOAA National Status 



I Status & Trend 



s | Mussel Watch Report 



hRe 




ades of 



An Assessment of Two Decades of Contaminant Monitoring in the Nation's Coastal Zone 




Appendix 2: Results by State 



Mississippi(MS) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



4 



Site 


Latitude 


Longitude 


General Location 


Location 


MSPB 


30.3360 


-88.5892 


Mississippi Sound 


Pascagoula Bay 


MSBB 


30.3925 


-88.8575 


Mississippi Sound 


Biloxi Bay 


MSPC 


30.3023 


-89.3272 


Mississippi Sound 


Pass Christian 



Appendix 2: Results by State 



North Carolina (NC) 

Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 




Site 


Latitude 


Longitude 


General Location 


Location 


RSJC 


35.8898 


-75.6337 


Roanoke Sound 


John Creek 


PSWB 


35.4123 


-76.0397 


Pamlico Sound 


Wysocking Bay 


PSPR 


35.2960 


-76.4392 


Pamlico Sound 


Pungo River 


PSNR 


35.0897 


-76.5290 


Pamlico Sound 


Neuse River 


PSCH 


35.2028 


-75.7162 


Pamlico Sound 


Cape Hatteras 


BIPI 


34.7183 


-76.6755 


Beaufort Inlet 


Pivers Island 


CFBI 


33.9158 


-78.0035 


Cape Fear 


Battery Island 



Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


MSPB 


O 


11 








2.3 








133 








0.15 


4 






2 


4 






0.89 


4 






0.4 


4 






3070 








MSBB 


O 


7.6 








3.6 


4 






373 


4 




- 


0.11 


4 






1.6 


4 






0.66 


4 






0.16 








6660 


4 






MSPC 


O 


5.8 








8.2 


4 


4 




232 


4 






0.19 


4 






1.8 


4 






0.57 


4 















5020 


4 







Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


RSJC 


O 


6.2 








2.9 








178 








0.08 


4 






2.1 


4 






0.41 

















4400 


4 




- 


PSWB 


O 


8.2 








3.8 


4 




- 


86 








0.09 


4 






3.1 


4 






0.36 

















1260 








PSPR 


O 


6.6 








2.5 






- 


59 








0.07 


4 






1.8 


4 




- 


0.2 






- 









- 


2870 








PSNR 


O 


8.3 








3 








72 








0.09 


4 






2.5 


4 






0.23 

















1880 








PSCH 


O 


15 


4 






2 








52 








0.2 


4 






2 


4 






0.68 


4 






0.11 








1470 








BIPI 


O 


47 


4 


4 




1.2 






- 


136 






- 


0.11 


4 






1.7 


4 






0.62 


4 






0.16 
















2320 




CFBI 


O 


32 


4 


4 


- 


1.6 








78 








0.13 


4 






2.3 


4 






0.44 








0.16 








1910 









Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



MSPB 


O 


83 






- 


2.6 






- 


11 






- 


1.4 






- 


373 








30 






- 


MSBB 





62 






- 


15 






- 


22 






- 


6.5 






- 


928 








72 






- 


MSPC 





5.8 






- 


5.7 








16 








2 








596 








24 









Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



RSJC 


O 


53 








2.7 






- 


5.3 






- 


0.88 








856 








13 








PSWB 


O 


7.2 








2 






- 


4.5 






- 


1.5 






- 


190 








150 




4 




PSPR 


O 


5 








2.6 








11 








1.6 






- 


183 






- 


14 








PSNR 


O 


5.1 








2.6 








8.9 






- 


2.1 






- 


168 








96 




4 




PSCH 


O 


6.8 






- 


2.6 








6.8 








1 








333 






- 


31 








BIPI 


O 


29 






- 


3 








15 








0.94 








1543 








18 








CFBI 


O 


17 






- 


1.2 






- 


3 






- 


0.57 






- 


152 








13 
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Appendix 2: Results by State 



Site Latitude Longitude General Location Location 
GBDP 43.1207 -70.8265 Great Bay Dover Point 



New Hampshire (NH) 

Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 

Site Spec AS r s t CD r s t CU r s t HG r s t Nl r s t PB r s t SN r s t ZN r s t 



I 



GBDP 


M 


11 








1.3 








6.7 








0.34 


4 


4 




1.9 








2.7 








0.14 








111 









Appendix 2: Results by State 



New Jersey (NJ) 



* 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



Site 


Latitude 


Longitude 


General Location 


Location 


NYSH 


40.4875 


-74.0333 


New York Bight 


Sandy Hook 


NYLB 


40.2948 


-73.9787 


New York Bight 


Long Branch 


NYSR 


40.1870 


-74.0090 


New York Bight 


Shark River 


BIBL 


39.7617 


-74.0950 


Barnegat Inlet 


Barnegat Light 


MAC 


39.3672 


-74.41 1 2 


Absecon Inlet 


Atlantic City 


DBCM 


38.9822 


-74.9613 


Delaware Bay 


Cape May 


DBBD 


39.2523 


-75.3028 


Delaware Bay 


BenDavisPt.Shoal 


DBAP 


39.3833 


-75.4500 


Delaware Bay 


ArnoldsPointShoal 


DBHC 


39.4267 


-75.4933 


Delaware Bay 


Hope Creek 



Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


NYSH 


M 


8.2 








1.5 






- 


15 








0.25 


4 






3.3 








8.3 


4 


4 




1.1 


4 


4 


- 


148 


4 






NYLB 


M 


11 








0.88 






- 


13 








0.16 








2.3 








1.7 








0.31 


4 






158 


4 






NYSR 


M 


10 






- 


0.79 






- 


12 








0.16 








2.3 








2.2 








0.35 


4 






143 


4 






BIBL 


M 


8.9 








0.74 








10 








0.25 


4 






3.1 








4.3 


4 






0.38 


4 






100 








AIAC 


M 


9.3 








1.2 








13 








0.33 


4 


4 




3.6 








5.1 


4 






0.28 


4 






165 


4 






DBCM 


M 


10 








1 








18 


4 






0.22 


4 






4.5 








4 


4 






0.47 


4 






118 






- 


DBBD 


O 


8.1 






- 


5.4 


4 






498 


4 






0.14 


4 






4 


4 




- 


1.3 


4 






0.39 


4 






9165 


4 


4 




DBAP 


O 


5.1 








15 


4 


4 




1660 


4 


4 


- 


0.24 


4 




- 


4.9 


4 






1.4 


4 






0.28 


4 




- 


18950 


4 


4 




DBHC 


O 


4.3 








20 


4 


4 




857 


4 


4 




0.2 


4 






4.4 








0.72 








0.17 








11500 


4 


4 
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Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



GBDP 


M 


50 








2.5 








14 








1.2 
















70 









Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



NYSH 


M 


143 


4 


4 




11 






- 


80 


4 




- 


4.6 








3014 


4 






331 


4 




- 


NYLB 


M 


160 


4 


4 




13 






- 


50 






- 


4 






- 


2026 


4 






195 


4 




- 


NYSR 


M 


158 


4 


4 




13 






- 


48 






- 


4.4 








1928 


4 






186 


4 






BIBL 


M 


20 








2.1 






- 


13 






- 


0.68 






- 


761 








59 






- 


AIAC 


M 


18 








1.8 








11 






- 


0.86 






- 


1508 


4 






56 








DBCM 


M 


35 








1 






- 


16 








0.81 






- 


622 








38 






- 


DBBD 


O 


92 








12 






- 


105 




4 


- 


13 






- 


368 








105 




4 


- 


DBAP 


O 


129 








11 






- 


87 






- 


10 








701 








94 




4 




DBHC 


M 


184 


4 


4 




27 


4 


4 




219 


4 






24 


4 


4 












225 


4 
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Appendix 2: Results by State 



New York (NY) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



Site 



HRJB 



Latitude Longitude General Location 



A 



Location 



LIMR 


40.9418 


-73.7032 


Long Island Sound 


Mamaroneck 


LITN 


40.8167 


-73.7983 


Long Island Sound 


Throgs Neck 


LIHH 


40.8558 


-73.6753 


Long Island Sound 


HempsteadHarbor 


LIHU 


40.9220 


-73.4285 


Long Island Sound 


HuntingtonHarbor 


LIPJ 


40.9573 


-73.0937 


Long Island Sound 


Port Jefferson 


LIGB 


40.9982 


-72.1162 


Long Island 


Gardiners Bay 


MBTH 


40.7767 


-72.7558 


Moriches Bay 


Tuthill Point 


LIFI 


40.6252 


-73.2795 


Long Island 


Fire Island Inlet 



40.5667 -73.8953 Hudson/RaritanEstuary Jamaica Bay 



Appendix 2: Results by State 



New York (NY) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



Site 
HRUB 



HRCI 



3^^**> 



Latitude 
40.6893 



Longitude 
-74.0432 



General Location 



Location 



Hudson/RaritanEstuary Upper Bay 



HRLB 


40.5660 


-74.0508 


Hudson/RaritanEstuary 


Lower Bay 


HRRB 


40.5190 


-74.1845 


Hudson/RaritanEstuary 


Raritan Bay 


LEDK 


42.5292 


-79.2777 


Lake Erie 


Dunkirk 


LOOC 


43.3553 


-78.6867 


Lake Ontario 


Olcott 


LORC 


43.2578 


-77.4953 


Lake Ontario 


Rochester 


LOOS 


43.4528 


-76.5508 


Lake Ontario 


Oswego 


LOCV 


44.1442 


-76.3247 


Lake Ontario 


Cape Vincent 



42.0338 



-73.9293 



Hudson River 



Cruger Island 



Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


LIMR 


M 


5.2 








1.8 








15 








0.11 








2.4 








6 


4 






0.26 


4 






97 










LITN 


M 


8 








2.2 








16 








0.15 








2.7 








7.6 


4 


4 




0.4 


4 






138 








LIHH 


M 


6.5 








1.8 








12 








0.11 








2.5 








3.7 


4 






0.18 








109 








LIHU 


M 


5.1 








1.9 








11 








0.11 








2.3 








2.9 


4 






0.14 






- 


100 








LIPJ 


M 


8.3 






- 


2.1 








11 








0.16 






•- 


2.9 








2 








0.12 






- 


107 








LIGB 


M 


9.4 








1.4 








9.7 








0.15 








3.2 








1.6 

















90 








MBTH 


M 


17 


4 






0.77 








10 








0.2 


4 






2.8 






- 


3.9 


4 






0.31 


4 




- 


119 








LIFI 


M 


9.7 








1.2 








12 








0.28 


4 






2.4 








3.5 


4 






0.33 


4 






105 








HRJB 


M 


9.1 








1.3 








15 






- 


0.27 


4 






2.8 








5 


4 






0.52 


4 






127 









Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


HRUB 


M 


5.6 








2.5 






- 


26 


4 






0.29 


4 




- 


8.1 


4 






13 


4 


4 


- 


1.9 


4 


4 




143 


4 






HRLB 


M 


8.1 








1.5 






- 


13 








0.22 


4 






2.6 










4 




- 


0.49 


4 






113 










3.5 


HRRB 


M 


7 








1.9 








17 


4 






0.22 


4 






7 


4 






13 


4 


4 




1.7 


4 


4 




203 


4 






LEDK 


ZM 


9.9 


4 






3.8 


4 






13 








0.04 








14 








1.5 








0.16 








56 








LOOC 


ZM 


6.6 


4 






1.6 








35 


4 






0.05 


4 






13 








3.2 


4 






0.38 








67 








LORC 


ZM 


9.3 


4 






1.2 








16 








0.04 








15 








4.1 


4 






0.58 








66 








LOOS 


ZM 


8.4 


4 






1.2 






- 


27 


4 






0.05 


4 






14 






- 


0.38 








2.3 


4 


4 




56 






- 


LOCV 


ZM 


8.5 


4 






1.9 








70 


4 






0.04 








16 








2.5 


4 






3.2 


4 


4 




65 








HRCI 


ZM 


2.7 








0.98 








51 


4 






0.05 


4 




- 


12 








3.8 


4 






1.4 


4 


4 




109 


4 







Organics (ppb) 



Sites 


Spec 


Butyltins 


r 


s 


t 


Chlordanes 


r 


s 


t 


DDTs 


r 


s 


t 


Dieldrins 


r 


s 


t 


PAHs 


r 


s 


t 


PCBs 


r 


s 


t 


LIMR 


M 


25 








22 


4 


4 


- 


50 






- 


6.5 






- 


635 








143 


4 




- 


LITN 


M 


25 








32 


4 


4 


- 


81 


4 




- 


7.9 








2868 


4 






337 


4 






LIHH 


M 


16 








20 


4 


4 


- 


47 






- 


6.8 






- 


699 








169 


4 






LIHU 


M 


13 






- 


6.4 






- 


21 






- 


2.5 






- 


342 








93 








LIPJ 


M 


18 






- 


4.5 






- 


16 






- 


1.7 






- 


352 








69 






- 


LIGB 


M 


7.1 






- 


1.2 






- 


12 






- 


0.85 








759 








31 








MBTH 


M 


8.7 








2.6 






- 


11 






- 


0.8 






- 


324 








38 






- 


LIFI 


M 


15 








2.5 






- 


11 








1.1 








7561 


4 


4 




36 






- 


HRJB 


M 


64 


4 




- 


11 






- 


44 






- 


4.2 








2921 


4 






201 


4 




- 



Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



HRUB 


M 


281 


4 


4 




12 






- 


86 


4 




- 


5.9 






- 










422 


4 




- 


HRLB 


M 


156 


4 


4 




12 






- 


78 


4 




- 


4.6 








2873 


4 






338 


4 




- 


HRRB 


M 


85 


4 






15 








112 


4 






5.6 






- 










202 


4 






LEDK 


ZM 


2.8 








3.9 








7.3 








2.6 






- 


389 






- 


42 








LOOC 


ZM 


5.1 








10 






- 


19 








3.9 








569 








73 








LORC 


ZM 


4.3 








4.9 








13 






- 


3 






- 


844 








34 








LOOS 


ZM 











4.9 








12 








4.4 








290 








65 








LOCV 


ZM 


4 








2.7 






- 


2.4 








1.9 






- 


166 








15 








HRCI 


ZM 


44 




4 




























606 
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Appendix 2: Results by State 



Ohio (OH) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



LEOW 



LELR 



LEAB 



41.3850 



-82.5187 Lake Erie 



41.4612 



-82.2070 Lake Erie 



41.9247 



-80.7183 Lake Erie 



* 



Site Latitude Longitude General Location Location 

SBPP 41.6597 -82.8250 Lake Erie Peach Orchard Pt. 



Old Woman Creek 



Lorain 



Ashtabula 



Appendix 2: Results by State 



Oregon (OR) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



CRSJ 



46.2287 -124.0232 Columbia River 




Site 


Latitude 


Longitude 


General Location 


Location 


CBCH 


43.3500 


-124.3308 


Coos Bay 


Coos Head 


CBRP 


43.4313 


-124.2212 


Coos Bay 


Russell Point 


YBOP 


44.5752 


-123.9890 


Yaquina Bay 


Oneatta Point 


YHFC 


44.8370 


-124.0520 


Yaquina Bay 


Fogarty Creek 


TBHP 


45.5472 


-123.9075 


Tillamook Bay 


Hobsonville Point 



South Jetty 



Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


SBPP 


ZM 


6.1 


4 






2.8 


4 






20 








0.08 


4 






17 








3.2 


4 






0.47 








69 








LEOW 


ZM 


5 






- 


2 








39 


4 






0.03 








17 








1.5 








1.9 


4 


4 




84 








LELR 


ZM 


6.8 


4 






3 


4 






19 








0.05 


4 






17 








2.9 


4 






0.53 








76 








LEAB 


ZM 


7.3 


4 




- 


2.7 


4 






41 


4 






0.05 


4 






20 


4 






3.2 


4 






1.1 


4 


4 




70 









Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


CBCH 


M 


8.7 








2.9 








7.1 








0.07 








1.7 








0.7 















- 


92 








CBRP 


M 


10 








4.2 


4 






13 








0.2 


4 




- 


3.4 








1.6 








0.12 








231 


4 






YBOP 


M 


5.3 








2.2 








6.1 






- 


0.08 








1.7 








0.28 

















96 








YHFC 


M 


7.7 








4.3 


4 






7.4 








0.06 








2.1 








0.52 

















96 








TBHP 


M 


7.3 








4.4 


4 






39 


4 






0.07 








13 


4 






1.1 








1.6 


4 


4 




96 






- 


CRSJ 


M 


9.7 








3 








9.8 








0.08 








2.6 








0.87 








0.06 








115 









Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



SBPP 


ZM 


14 








5.7 








14 








3.1 






- 


624 








198 


4 






LEOW 


ZM 


4.2 








7.2 








13 








5.8 








558 








51 








LELR 


ZM 


8.4 








10 








11 








4.2 








1047 








64 








LEAB 


ZM 


4.9 








5.7 






- 


9.1 








3.1 






- 


598 








108 









Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



CBCH 


M 


1.6 






- 


2.7 






- 


2.6 






- 


3.7 








96 








14 








CBRP 


M 


9.8 






- 


0.24 






- 


2.6 






- 


0.21 






- 


441 








21 








YBOP 


M 


10 






- 


0.89 








5.4 






- 


0.29 






- 


1187 








30 








YHFC 


M 


3.3 








6.6 








4.1 








3.8 








78 








11 








TBHP 


M 


6 






- 


0.34 






- 


2.4 








0.24 








298 








14 








CRSJ 


M 


25 








1.8 








23 








1.1 








380 








33 
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Appendix 2: Results by State 



Rhode Island (Rl) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



t 



Site 


Latitude 


Longitude 


General Location 


Location 


NBDI 


41 .6048 


-71.3052 


Narragansett Bay 


Dyer Island 


NBPI 


41.6523 


-71.3567 


Narragansett Bay 


Patience Island 


NBDU 


41.5013 


-71.3928 


Narragansett Bay 


Dutch Island 


BIBI 


41.1982 


-71.5922 


Block Island Sound 


Block Island 



Appendix 2: Results by State 



South Carolina (SC) 

Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 




Site 


Latitude 


Longitude 


General Location 


Location 


WBLB 


33.2433 


-79.1972 


Winyah Bay 


Lower Bay 


SRNB 


33.1683 


-79.2417 


Santee River 


North Bay 


CHFJ 


32.7505 


-79.9003 


Charleston Harbor 


Fort Johnson 


CHSF 


32.7735 


-79.9122 


Charleston Harbor 


ShutesFollylsland 



Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


NBDI 


M 


9.9 








0.94 








9.7 








0.12 








1.1 








2.9 


4 






0.16 








132 








NBPI 


M 


8 








0.4 








10 








0.06 

















0.82 

















48 






- 


NBDU 


M 


13 


4 






1 








8.4 






- 


0.12 








1.8 








2 

















117 








BIBI 


M 


11 






- 


1.3 








8.9 








0.12 








1.8 








1.4 

















150 


4 







Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


WBLB 


O 


45 


4 


4 




1.9 








97 








0.13 


4 






1.8 


4 






0.57 


4 




•- 


0.34 


4 






1460 








SRNB 


O 


34 


4 


4 




1.5 








77 








0.08 


4 






3.3 


4 






0.41 






- 


0.6 


4 






783 








CHFJ 


O 


31 


4 


4 




1.7 








221 


4 






0.07 








1.4 






- 


1.2 


4 




•- 


0.39 


4 






2840 








CHSF 


O 


31 


4 


4 




1.9 








188 








0.07 








1.2 








0.3 








0.28 


4 






3160 









Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



NBDI 


M 


50 








8 






- 


26 








6.4 








1540 


4 






239 


4 






NBPI 


M 


12 






- 


6.1 






- 


27 






- 


20 


4 


4 


- 










141 


4 






NBDU 


M 


14 






- 


4.5 






- 


14 








4.6 








520 








102 








BIBI 


M 


13 








1.8 






- 


4.3 






- 


0.87 






- 


285 








24 









Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



WBLB 


O 


5.9 








1.2 








3.1 






- 


0.7 








122 








14 








SRNB 


O 


3.2 








1.2 








4.7 








0.65 








162 








15 








CHFJ 


O 


72 








6 






- 


9.4 






- 


0.96 






- 


1013 








23 








CHSF 


O 


127 






- 


2.4 






- 


5.6 






- 


0.74 






- 


885 








19 
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Appendix 2: Results by State 



Texas (TX) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



Site 
GBHR 



MBTP 



Latitude 
29.4803 



Longitude 
-94.7418 



General Location 
Galveston Bay 



28.6663 -96.2335 Matagorda Bay 




Location 
Hanna Reef 



GBYC 


29.6220 


-94.9958 


Galveston Bay 


Yacht Club 


GBTD 


29.5030 


-94.8960 


Galveston Bay 


Todd's Dump 


GBOB 


29.2840 


-94.8363 


Galveston Bay 


Offatts Bayou 


GBCR 


29.2633 


-94.9163 


Galveston Bay 


Confederate Reef 


BRFS 


28.9212 


-95.3395 


Brazos River 


Freeport Surfside 


BRCL 


28.8580 


-95.4647 


Brazos River 


Cedar Lakes 


MBEM 


28.7112 


-95.8833 


Matagorda Bay 


East Matagorda 



Tres Palacios Bay 
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Texas (TX) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



Site 
MBCB 



Latitude 
28.6650 



Longitude 
-96.3830 



General Location 
Matagorda Bay 




Location 
Carancahua Bay 



MBGP 


28.5788 


-96.5630 


Matagorda Bay 


Gallinipper Point 


ESBD 


28.4118 


-96.4490 


Espiritu Santo 


Bill Days Reef 


ESSP 


28.2982 


-96.6220 


Espiritu Santo 


South Pass Reef 


SAMP 


28.3440 


-96.7123 


San Antonio Bay 


Mosquito Point 


SAPP 


28.2323 


-96.7082 


San Antonio Bay 


PantherPointReef 


MBAR 


28.1730 


-96.8350 


Mesquite Bay 


Ayres Reef 


ABLR 


28.0548 


-96.9512 


Aransas Bay 


Long Reef 



Site 


Spec 


AS r s t CD r s t CU 


r 


s 


t 


HG 


r 


s 


t Nl 


r s t PB 


r s t SN r s t ZN r s t 








GBHR 


O 


4.7 








3.8 


4 






117 








0.04 






- 


3.5 


4 




- 


0.5 


4 















1440 








GBYC 


O 


4.5 








3.4 


4 




- 


185 








0.06 








3.1 


4 






0.47 








0.25 


4 






4220 


4 






GBTD 


O 


4.9 








3.2 






- 


145 








0.03 








3.1 


4 






0.67 


4 






0.08 








2250 








GBOB 


O 


6.2 








0.67 








287 


4 






0.03 








1.5 








1.2 


4 






0.08 






- 


12700 


4 


4 


- 


GBCR 


O 


5.8 








2.7 








111 








0.1 


4 






2.7 


4 






0.6 


4 















1450 








BRFS 


O 


6.7 








2.3 








171 








0.06 








2.5 


4 






0.8 


4 






0.16 








2320 








BRCL 


O 


6.4 








3.7 


4 






237 


4 






0.09 


4 






3.3 


4 






1.4 


4 






0.08 








1960 








MBEM 


O 


9.8 








5.5 


4 






142 








0.06 








2.5 


4 






0.58 


4 






0.11 








809 






- 


MBTP 


O 


4 






- 


2.9 






- 


95 






- 


0.05 








3.1 


4 






0.61 


4 















1080 









Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


MBCB 


O 


5.2 








3.5 


4 






126 






- 


0.11 


4 






2.3 


4 






0.6 


4 















1370 








MBGP 


O 


5.3 






- 


3.8 


4 






155 








0.2 


4 






3 


4 






0.51 


4 















1780 








ESBD 


O 


11 


4 






3.2 


4 




- 


110 








0.09 


4 




- 


3.4 


4 






1.3 


4 















924 








ESSP 


O 


9.6 








4.7 


4 






139 








0.11 


4 






2.8 


4 






2.2 


4 















1070 








SAMP 


O 


4.6 








4 


4 






68 

















3.2 


4 






1.4 


4 






1.9 


4 


4 




562 








SAPP 


O 


5.4 






- 


6.3 


4 






200 








0.1 


4 






3.1 


4 






1.8 


4 















1150 








MBAR 


O 


4.7 








3.9 


4 






104 








0.09 


4 






2.8 


4 






0.48 


4 















690 








ABLR 


O 


8.2 








3 






- 


80 








0.15 


4 






2.9 


4 






0.51 


4 















682 









Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



GBHR 


O 


36 








3.7 








6.7 






- 


1.7 








447 








22 








GBYC 


O 


251 








31 




4 




55 








15 








2511 




4 




144 




4 




GBTD 


O 


66 






- 


11 








14 








6 








1640 








48 








GBOB 


O 


21 






- 


20 








9.1 






- 


4.1 








1250 








28 








GBCR 


O 


55 






- 


1.8 






- 


3.4 






- 


0.52 






- 


588 






- 


21 






- 


BRFS 


O 


123 








8.8 








182 




4 




65 


4 


4 




1399 








87 








BRCL 


O 


34 








5.7 








73 








30 




4 




972 








42 








MBEM 


O 


133 








1.9 






- 


6.3 






- 


1.3 






- 


221 






- 


9.9 






- 


MBTP 


O 


5.6 








1.4 






- 


43 








0.56 






- 


259 








8.6 









Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



MBCB 


O 


7 








2.2 






- 


26 








1.8 






- 


217 








13 








MBGP 


O 


32 






- 


1 






- 


25 








1.2 








248 








14 








ESBD 


O 


13 






- 


0.98 








8.1 








0.57 






- 


171 








19 








ESSP 


O 


4.1 








0.43 






- 


1.6 








0.1 






- 


93 








9.7 








SAMP 


O 


3.4 








1.6 








6.4 








1.3 








171 








31 








SAPP 


O 


4.4 








0.25 






- 


2.2 






- 


0.34 






- 


153 








14 








MBAR 


O 


9.4 








0.84 






- 


2.3 






- 


0.66 






- 


113 








9.1 






- 


ABLR 


O 


5.5 








0.73 






- 


1.8 






- 


0.11 






- 


100 








8.9 
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Appendix 2: Results by State 



Texas (TX) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 




Site 


Latitude 


Longitude 


General Location 


Location 


CBCR 


28.1420 


-97.1280 


Copano Bay 


Copano Reef 


CCNB 


27.8522 


-97.3598 


Corpus Christi 


Nueces Bay 


LMAC 


26.2825 


-97.2853 


Lower Laguna Madre 


Arroyo Colorado 


LMPI 


26.0748 


-97.1995 


Lower Laguna Madre 


Port Isabel 


LMSB 


26.0432 


-97.1760 


Lower Laguna Madre 


South Bay 
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Virginia (VA) 



Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 




Site 


Latitude 


Longitude 


General Location 


Location 


PRMC 


38.2233 


-76.9615 


Potomac River 


Mattox Creek 


RRRR 


37.9020 


-76.7878 


Rappahannock River 


Ross Rock 


CBDP 


37.0983 


-76.2948 


Chesapeake Bay 


Dandy Point 


CBJR 


37.0653 


-76.6322 


Chesapeake Bay 


James River 


CBCC 


37.2845 


-76.0153 


Chesapeake Bay 


Cape Charles 


CBCI 


37.9385 


-75.3758 


Chincoteague Bay 


Chincoteaguelnlet 


QIUB 


37.5250 


-75.7138 


Quinby Inlet 


Upshur Bay 



Site 


Spec 


AS r s t CD r s t 


CU 


r 


s 


t 


HG 


r 


s 


t Nl r s t PB 


r s t SN r s t ZN r s t 








CBCR 


O 


7.9 








8 


4 


4 




322 


4 






0.11 


4 




- 


2.9 


4 






1.3 


4 















1330 








CCNB 


O 


8.6 








4.2 


4 






141 








0.11 


4 






1.8 


4 






1.6 


4 




- 


1.1 


4 


4 




5070 


4 






LMAC 


O 


18 


4 






1.9 








43 








0.12 


4 






1.4 








0.82 


4 















898 








LMPI 


O 


16 


4 






1.1 








402 


4 






0.1 


4 






1.3 






- 


0.85 


4 






0.17 








6260 


4 






LMSB 


O 


13 


4 






2.1 








134 








0.17 


4 






1.3 








0.67 


4 















2180 









Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


PRMC 


O 


5.3 








4.8 


4 






308 


4 






0.05 








2.8 


4 






0.26 








0.15 








3770 


4 






RRRR 


O 


5.4 








4.8 


4 






285 


4 






0.06 






- 


2.8 


4 






0.15 

















2720 








CBDP 


O 


9.3 








1.3 








77 








0.11 


4 






1.9 


4 






0.67 


4 















3200 








CBJR 


O 


4.3 






- 


10 


4 


4 




1460 


4 


4 




0.15 


4 






3.8 


4 






0.39 








0.1 








8110 


4 






CBCC 


O 


10 








1.2 








43 








0.07 








1.7 


4 






0.34 

















1340 








CBCI 


O 


10 








2.6 








66 








0.21 


4 




- 


2 


4 






0.7 


4 




- 











2230 








QIUB 


O 


11 








2.4 








552 


4 






0.22 


4 






2.5 


4 






1.3 


4 




•- 











4750 


4 










Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



CBCR 


O 


3.4 








1.3 








7.1 






- 


0.37 






- 


123 








19 








CCNB 





25 








2 






- 


6.6 






- 


0.49 






- 


553 








24 






- 


LMAC 





3.1 








1.1 








7.9 








0.91 








117 








12 








LMPI 





115 






- 


0.39 








3.6 








0.04 






- 


780 








31 








LMSB 





24 















- 


0.88 






- 









- 


47 








11 









Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



PRMC 


O 


119 








12 








26 








4.8 








207 








57 








RRRR 


O 


24 








3.8 






- 


8.1 






- 


0.92 






- 


200 








21 






- 


CBDP 


O 


62 






- 


9.3 






- 


34 








2.9 






- 


1583 








50 








CBJR 


O 


65 






- 


3.6 






- 


13 






- 











232 








157 




4 




CBCC 


O 


14 






- 


3.9 






- 


30 








4.1 








307 






- 


21 








CBCI 


O 


6.8 








2.8 






- 


14 






- 


0.99 






- 


315 








25 






- 


QIUB 


O 


6.9 















- 


12 






- 











10717 


4 


4 




14 
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Appendix 2: Results by State 



Washington (WA) 

Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 




Site 


Latitude 


Longitude 


General Location 


Location 


WBNA 


46.4992 


-124.0272 


Willapa Bay 


Nahcotta 


GHWJ 


46.9097 


-124.1177 


Gray's Harbor 


Westport Jetty 


JFCF 


48.3825 


-124.7280 


Strait of Juan de Fuca 


Cape Flattery 


PSPA 


48.1397 


-123.4202 


Puget Sound 


Port Angeles 


PSHC 


47.8318 


-122.6883 


Puget Sound 


Hood Canal 


SSBI 


47.0993 


-122.8942 


South Puget Sound 


Budd Inlet 


CBTP 


47.3312 


-122.5043 


Commencement Bay 


Tahlequah Point 


EBDH 


47.5958 


-122.3867 


Elliott Bay 


Duwamish Head 



Appendix 2: Results by State 



Washington (WA) 

Regional (r) Status (s) Trend (t) 

Mussels (M) National Status National Trend 

4 Medium Medium G Decreasing 

4 High 4 High H Increasing 

Zebra Mussels (ZM) 

Medium 
4 High 

Oysters (O) 
Medium 
4 High 

Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



Site 



Latitude Longitude General Location 



** 



Location 



EBFR 


47.6388 


-122.4138 


Elliott Bay 


Four-Mile Rock 


SIWP 


47.5852 


-122.5708 


Sinclair Inlet 


Waterman Point 


PSEF 


47.8140 


-122.3823 


Puget Sound 


Edmonds Ferry 


PSMF 


47.9497 


-122.3016 


Puget Sound 


Mukilteo 


WIPP 


47.9053 


-122.3770 


Whidbey Island 


Possession Point 


PSEH 


47.9727 


-122.2303 


Puget Sound 


Everett Harbor 


BBSM 


48.7522 


-122.4978 


Bellingham Bay 


Squalicum Marina 
Jet. 


PRPR 


48.9903 


-123.0883 


Point Roberts 


Point Roberts 



Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


WBNA 


M 


6.9 








3.8 


4 






7.5 








0.18 


4 






2.5 








0.55 

















176 


4 






GHWJ 


M 


11 








6.9 


4 






12 








0.07 








2.9 








0.89 








0.28 


4 






162 


4 






JFCF 


M 


16 


4 






11 


4 


4 




14 








0.25 


4 






4.6 








1.1 















- 


186 


4 






PSPA 


M 


8.1 








5.6 


4 






13 








0.07 








0.91 








0.62 















- 


142 


4 






PSHC 


M 


8.3 








4 


4 






6.5 








0.11 








1.7 








0.73 






- 











156 


4 






SSBI 


M 


5.3 








2.1 








5.6 






- 


0.09 








0.88 








0.83 

















118 








CBTP 


M 


7.9 








2.8 








18 


4 






0.09 








7 


4 






1.3 

















174 


4 






EBDH 


M 


6.8 








2.2 








8.9 








0.07 








3.1 








2.6 








0.19 








160 


4 







Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


EBFR 


M 


7.7 








2.2 






- 


12 








0.1 








4.2 






- 


2.4 








0.38 


4 






204 


4 






SIWP 


M 


11 








3.6 


4 






16 








1.3 


4 


4 




2.2 








2.4 








0.33 


4 






257 


4 






PSEF 


M 


8.4 








3.7 


4 






8.1 








0.09 








2.3 








3.1 


4 






0.13 








183 


4 






PSMF 


M 


8.4 








2.6 








14 








0.07 








44 


4 


4 




4.7 


4 






0.6 


4 






172 


4 






WIPP 


M 


8.1 








2.7 








14 








0.15 








3.5 








1.3 








0.14 








201 


4 






PSEH 


M 


7.4 








3.3 








13 








0.13 








4.1 






- 


7.6 


4 


4 




0.16 








187 


4 






BBSM 


M 


9.1 








4 


4 






18 


4 






0.21 


4 






8.9 


4 






1.4 








0.44 


4 






238 


4 






PRPR 


M 


6.2 








2.7 








20 


4 






0.1 








4.2 








1.8 






- 


0.37 


4 






126 









Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



WBNA 


M 


13 








0.87 








4.1 








0.46 








617 








15 






- 


GHWJ 


M 


15 






- 


2.9 








9 








4.9 








167 








20 








JFCF 


M 


5.4 






- 


6.4 








1.6 








4.2 








134 








12 








PSPA 


M 


10 








1.3 








4.6 






- 


0.81 








471 






- 


27 








PSHC 


M 


16 








0.83 








2.3 








0.55 








528 








16 








SSBI 


M 


9.6 






- 


3.1 






- 


6.7 






- 


1.9 








1502 


4 






62 








CBTP 


M 


14 






- 


2.7 






- 


8 








1 








2214 


4 






48 








EBDH 


M 


36 






- 


4.4 








16 






- 


1.3 








3277 


4 






131 









Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



EBFR 


M 


39 






- 


4.2 








29 








1.2 








6962 


4 


4 




144 


4 






SIWP 


M 


11 






- 


49 


4 


4 




15 








82 


4 


4 




2397 


4 






82 








PSEF 


M 


15 








3.6 








13 








1.3 
















45 








PSMF 


M 










5.8 








15 
























53 










2.1 


WIPP 


M 


25 








0.8 








4.7 








0.94 








2329 


4 






33 








PSEH 


M 


9.4 






- 


1.9 








4 








1.8 








1445 


4 






30 








BBSM 


M 


106 


4 




- 


3 






- 


8.5 








1.5 








2586 


4 






40 








PRPR 


M 


11 






- 


0.32 








1.9 






- 


0.28 






- 


364 








14 
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Appendix 2: Results by State 



Wisconsin (Wl) 



% 



Regional (r) Status (s) 


Trend (t) 


Mussels (M) National Status 


National Trend 


4 Medium Medium 


G Decreasing 


4 High 4 High 


H Increasing 


Zebra Mussels (ZM) 




Medium 




4 High 




Oysters (0) 




Medium 




4 High 





Site 


Latitude 


Longitude 


General Location 


Location 


GBBS 


44.6370 


-87.8082 


Green Bay 


Bayshore Park 


LMMB 


43.0322 


-87.8952 


Lake Michigan 


Milwaukee Bay 



Concentrations derived from 2004-2005 data. 

Markers represent the Regional Species Characterization (r), 
National Characterization (s) and National Trends maps (t). 

Metals (ppm) 



Site 


Spec 


AS 


r 


s 


t 


CD 


r 


s 


t 


CU 


r 


s 


t 


HG 


r 


s 


t 


Nl 


r 


s 


t 


PB 


r 


s 


t 


SN 


r 


s 


t 


ZN 


r 


s 


t 


GBBS 


ZM 


5.4 








0.75 








18 






- 


0.1 


4 






15 








1.1 








0.11 








141 


4 






LMMB 


ZM 


4.4 








1.2 








11 








0.04 








11 








1.6 








0.18 








140 


4 







Organics (ppb) 

Sites Spec Butyltins r s t Chlordanes r s t DDTs r s t Dieldrins r s t PAHs r s t PCBs r s t 



GBBS 


ZM 


21 








2.4 








16 








0.99 






- 


387 






- 


213 


4 




- 


LMMB 


ZM 


21 






- 


23 


4 


4 




148 


4 


4 


- 


15 


4 


4 




6519 


4 


4 


- 


924 


4 


4 





100 



101 
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Hawai'i (HI) 




Site 
HHKL 


4 


Latitude 
21.3167 


Longitude 
-157.8860 


General Location 
Honolulu Hrb. 


Location 
Keehi Lagoon 


BPBP 


4 


21.3203 


-158.1200 


Barber's Point 


Barber's Pt. Harbor 


HHKB 


4 


21.4118 


-157.7790 


Hawaii 


Kaneohe Bay 


KAUI 


4 


21.9567 


-159.3560 


Kauai 


Nawiliwili Harbor 



Appendix 3: Results 



Hawai'i (HI) 



•\ 



The Hawaiian oyster (Ostrea sandvicensis) unlike most of the other 
bivalves found in the saline waters of the US has no close relatives in 
theMusselWatchProgram.Theseoystersgrowinclustersonrocksand 
pilingsandareadominantelementonthereefsinKaneoheBay,Oahu. 
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Metals 



Site 


Year 


AS 


CD 


CU 


HG 


Nl 


PB 


SN 


ZN 


HHKL 


2004 


15 


0.41 


2510 


0.28 


2.6 


6.2 


0.79 


970 


HHKL 


2002 


14 


2.26 


2280 


0.36 


1.3 


1.8 


3.1 


909 


HHKL 


2000 





0.00 


2280 


0.23 


2.7 


1.6 


2.1 


834 


HHKL 


1998 


19 


0.64 


3460 


0.27 


19.8 


2.6 


1.7 


1090 


HHKL 


1996 


16 


0.87 


2456 


0.20 


4.9 


8.4 


0.9 


1061 


HHKL 


1994 


16 


0.30 


3100 


0.33 


3.1 


5.5 


3.2 


1000 


HHKL 


1992 


21 


0.41 


2500 


0.29 


5.2 


33.7 


2.9 


1400 


HHKL 


1990 


14 


0.33 


1600 


0.24 


3.1 


13.0 


3.0 


890 


HHKL 


1989 


12 


0.30 


2100 


0.21 


2.2 


6.8 


5.1 


1100 


HHKL 


1988 


23 


0.50 


2600 


0.37 


2.1 


9.7 


5.6 


1100 






















BPBP 


2002 


11 


0.47 


1610 


0.05 


1.3 


5.3 


0.36 


742 


BPBP 


2000 





0.00 


2390 


0.00 


2.7 


1.7 


1.6 


608 


BPBP 


1998 


9 


0.43 


2840 


0.18 


4.6 


1.5 


0.7 


1010 


BPBP 


1992 


18 


0.86 


1700 


0.11 


9.6 


1.4 


2.6 


3800 


BPBP 


1990 


17 


0.49 


1900 


0.08 


4.1 


0.6 


3.3 


990 


BPBP 


1989 


21 


0.65 


1800 


0.10 


2.1 


0.6 


1.9 


730 


BPBP 


1988 


13 


0.66 


640 


0.09 


3.8 


0.8 


1.6 


720 


BPBP 


1986 


18 


2.50 


950 


0.21 


1.5 


0.7 


0.00 


940 






















HHKB 


2004 


16 


0.76 


724 


0.12 


1.9 


0.8 


0.23 


1450 


HHKB 


2002 


14 


0.65 


1150 


0.15 


1.8 


0.8 


0.26 


1590 


HHKB 


2000 


11 


0.59 


1010 


0.10 


1.6 


0.4 


0.00 


1270 


HHKB 


1998 


9 


0.50 


884 


0.14 


2.1 


0.6 


0.00 


1400 


HHKB 


1996 


12 


0.48 


665 


0.08 


0.6 


0.2 


0.07 


1012 










































KAUI 


1986 


6 


0.28 


840 


0.16 


38.0 


0.7 


2.0 


690 



Organics 

Sites Year 



Butyltins 



Chlordanes 



DDTs 



Dieldrins 



PAHs 



PCBs 



HHKL 


2004 


247 


34 


47 


12 


14200 


115 


HHKL 


2002 


723 


11 


12 


5.6 


1163 


68 


HHKL 


2000 


1963 


13 


14 


5.1 


5254 


84 


HHKL 


1998 


1605 


14 


15 


5.4 


4553 


116 


HHKL 


1996 


2531 


32 


50 


10 


15105 


149 


HHKL 


1994 


141 


39 


39 


38 


6101 


84 


HHKL 


1992 


1501 


8.4 


9.2 


3.5 




80 


HHKL 


1990 


2862 


68 


40 


45 




147 


HHKL 


1989 




41 


28 


13 




135 


HHKL 


1988 




18 


20 


4.4 






















BPBP 


2002 


1386 


1.5 


1.7 


0.2 




32 


BPBP 


2000 


1066 


0.3 


1.2 


0.2 




54 


BPBP 


1996 


198 


1.5 


0.8 


0.0 




16 


BPBP 


1994 


1774 


0.0 


0.0 


0.0 




7.2 


BPBP 


1992 


1584 


2.7 


2.1 


0.0 




19 


BPBP 


1990 




1.9 


2.0 


1.6 




22 


BPBP 


1989 




27 


29 


11.5 






















HHKB 


2004 


6 


233 


20 


314 


677 


119 


HHKB 


2002 


19 


55 


15 


125 


124 


55 


HHKB 


2000 


28 


11 


6.0 


5.1 


79 


31 


HHKB 


1998 


30 


64 


14 


62 


292 


68 


HHKB 


1996 


48 


274 


44 


114 


896 


163 


















KAUI 


1986 




13 


36 


1.5 




113 
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Appendix 4: Results 



Puerto Rico (PR) 





Site 




Latitude 


Longitude 


General Location 


Location 


PRBB 


4 


18.0078 


-67.1752 


Puerto Rico 


BahiadeBoqueron 


PRBJ 


4 


17.9391 


-66.1813 


Puerto Rico 


Bahia de Jobos 


PRBM 


4 


17.9710 


-66.9895 


Puerto Rico 


Bahia Montalva 



Appendix 4: Results 



Puerto Rico (PR) 




TheCaribbeanoyster(Crassostrearh/zophorae)iscollectedatthethree 
sitesin PuertoRico.Unlikethecommonoyster(Crassostrea virginica) 
which isfound in oysterbedsorattached toother hard substratesthe 
Caribbean oyster is found attached to mangrove roots. 



Metals 
Site Year 



AS 



CD 



CU 



HG 



Nl 



PB 



SN 



ZN 



PRBB 


2002 


18 


0.35 


55 


0.09 


1.4 


0.33 


0.41 


807 


PRBB 


2000 


8 


0.32 


28 


0.04 


1.2 


0.10 


0.07 


414 


PRBB 


1998 


8 


0.40 


39 


0.05 


2.9 


0.22 


0.00 


522 


PRBB 


1996 


18 


0.25 


37 


0.08 


2.2 


0.10 


0.20 


1187 


PRBB 


1994 


9 


0.44 


53 


0.08 


1.8 


0.28 


1.3 


907 


PRBB 


1992 


10 


0.41 


51 


0.09 


1.8 


0.09 


0.04 


631 






















PRBJ 


2002 


14 


0.66 


190 


0.09 


0.7 


0.37 


0.28 


2260 


PRBJ 


2000 


18 


0.44 


129 


0.08 


0.7 


0.13 


0.00 


1200 


PRBJ 


1998 


11 


0.74 


155 


0.07 


1.2 


0.35 


0.00 


971 


PRBJ 


1996 


12 


0.65 


141 


0.11 


0.8 


0.20 


0.18 


960 


PRBJ 


1994 


12 


0.95 


121 


0.10 


0.7 


0.28 


0.00 


689 


PRBJ 


1992 


14 


0.75 


141 


0.09 


1.1 


0.16 


0.00 


708 






















PRBM 


2004 


13 


0.83 


225 


0.12 


1.6 


0.35 


0.33 


2810 


PRBM 


2002 


16 


0.50 


155 


0.10 


1.4 


0.21 


0.27 


2130 


PRBM 


2000 


16 


0.73 


333 


0.15 


1.3 


0.17 


0.70 


3680 


PRBM 


1998 


13 


0.64 


358 


0.11 


1.7 


0.30 


0.00 


3100 


PRBM 


1994 


13 


0.53 


189 


0.10 


0.9 


0.23 


0.00 


2334 


PRBM 


1992 


15 


0.65 


266 


0.16 


1.3 


0.22 


0.00 


2803 



Organics 

Sites Year 



Butyltins 



Chlordanes 



DDTs 



Dieldrins 



PAHs 



PCBs 



PRBB 


2002 


66 


0.16 


1.5 


0.00 


245 


5 


PRBB 


2000 


44 


0.28 


0.56 


0.09 


63 


4 


PRBB 


1998 


44 


2.52 


2.1 


0.11 


92 


9 


PRBB 


1996 


291 


0.83 


3.0 


0.85 


227 


25 


PRBB 


1994 


191 








459 




PRBB 


1992 


236 


0.53 


2.1 


0.81 


164 


5 


















PRBJ 


2002 


24 


0.27 


0.91 


0.39 


379 


21 


PRBJ 


2000 


12 


0.54 


0.76 


0.11 


41 


9 


PRBJ 


1998 


28 


0.61 


2.6 


0.91 


123 


8 


PRBJ 


1996 




0.89 


1.4 


0.77 


127 


14 


PRBJ 


1994 


165 








389 




PRBJ 


1992 


15 


0.91 


1.8 


1.0 


149 


8 


















PRBM 


2004 


31 


0.14 


3.2 


0.00 


324 


28 


PRBM 


2002 


88 


0.47 


4.4 


0.00 


88 


31 


PRBM 


2000 


314 


0.61 


2.4 


0.12 


76 


22 


PRBM 


1998 


11 


1.62 


6.5 


0.35 


140 


59 


PRBM 


1994 


59 








424 




PRBM 


1992 


10 


0.94 


5.8 


0.89 


181 


19 



104 



105 
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